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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL element 
having high brightness, high efficiency and a long service life due to 
inclusion of phosphorescence luminescence which is provided by 
realizing distributed type polymeric materials having superior f 
stability and a long service life, and also to provide an organic EL 
display therewith capable of getting a clear image. 
SOLUTION: This organic EL element has an organic layer 
containing vinyl polymer which is polymeric of vinyl monomer 
having a group derived from phenanthrene structure expressed by 
the formula (1). An organic EL display is obtained by arranging the 
organic EL element in a two dimension on a substrate. Wherein, X1 
to X 10 in the formula (1) represent at least any one of a hydrogen, 
alkyl group, alkoxy group, aryl group, aryloxy group, heterocyclic 
group, amino group, halogen atom or cyano group. And more than 
one substituent may form a ring by joining together. 
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* NOTICES * 

JPO and NCIPX are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The organic EL device characterized by having an organic layer containing the vinyl polymer which is the 
polymer with the radical guided from the phenanthrene structure expressed with a formula (1) of a vinyl 
monomer. 
[Formula 1] 




However, XI -XI 0 in a formula (1) are a substituent, and or more including one of hydrogen, an alkyl group, an 
alkoxy group, an aryl group, an aryloxy group, a heterocycle radical, the amino group, a cyano group, and 
halogen atoms, two or more [ of these ] may join together, and they may form the ring. 
[Claim 2] 

Said vinyl monomer, 

The organic EL device according to claim 1 characterized by being a vinyl monomer with the radical guided 
from the phenanthrene structure expressed with a formula (2). 
[Formula 2] 
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However L in a formula (2) is divalent connection radicals, such as single bond or an alkyl group, and an arvl 
group, and a connection radical may have a substituent also in no permuting. Moreover, XI 1 -XI 9 are a 
^r!T^l ; °\ mor *™ 1 u t ing ° ne of ^^n, an alkyl group, an alkoxy group, an aryl group, an aryloxy 
group, a heterocycle radical, the amino group, a cyano group, and halogen atoms, two or more[ of hese] may 
join together, and they may form the ring. J y 

[Claim 3] 

Said vinyl monomer, 

The organic EL device according to claim 2 characterized by L in a formula (2) being the derivative of a phenyl 
group or a phenyl group. r j 

[Claim 4] 

The organic EL device characterized by having an organic layer containing the vinyl polymer which is the 
copolymer of two or more kinds of vinyl monomers of the vinyl monomers according to claim 1 to 3 
[Claim 5] 

One or more kinds of vinyl monomers of the vinyl monomers according to claim 1 to 3 
The organic EL device characterized by having an organic layer containing the vinyl polymer which is a 
copolymer with one or more kinds of vinyl monomers other than a vinyl monomer according to claim 1 to 3 
[Claim oj 

One or more kinds of the organic layer containing said vinyl polymer, 

o^a^EL divfce ViCe 8iVen ln 1 t6rm ° f ClaimS 1-5 character * zed °y being a luminous layer in an 
[Claim 7] 

Said luminous layer, 

The organic EL device according to claim 6 characterized by including one or more kinds of luminescent 

dopants. 

[Claim 8] 

Said luminescent dopant, 

topante EL dCViCe aCC ° rding t0 Claim 7 charac terized by including one or more kinds of blue luminescence 
[Claim 9] 

Said luminescent dopant, 

An organic EL device given in either of claims 7 or 8 characterized by including one or more kinds of X 
phosphorescence luminescence dopants. 
[Claim 10] 

An organic EL device given in any 1 term of the claims 1-9 characterized by having one or more carrier block 

layers which contain the vinyl polymer of a publication in any 1 term of the claims 1-5 
[Claim 11] 

Said carrier block layer, 

An organic EL device given in any 1 term of the claims 1-10 characterized by being prepared in the cathode 
side which touches the luminous layer of an organic layer 
[Claim 12] 

The panel by which the two-dimensional array of two or more organic EL devices was carried out 
The power feeder style which performs electrical-potential-difference supply or a current supply source 
A switching device is included, 

The organic electroluminescence display to which said organic EL device is characterized by being an organic 
EL device given in any 1 term of the claims 1-11. 5 

[Translation done.] " ~~ 
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JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the molecular dispersion mold giant-molecule organic EL device using vinyl 

polymer, and the organic electroluminescence display using it about an organic EL device. 

[0002] 

[Description of the Prior Art] 

The various prototypes of the device are carried out based on the proposal (for example, nonpatent literature 1 
reference) of the organic stratification by the vacuum evaporation technique which used the low molecular 
weight compound, and the organic EL device used for an organic electroluminescence display etc. is greeting 
the phase of current utilization. 

On the other hand, since the above-mentioned low molecular weight compound is inferior in thermal stability, 
development of the organic EL device using a high molecular compound is performed actively. When a high 
molecular compound is used, it can be expected that the outstanding thermal stability which is not in a low 
molecular weight compound can be obtained. Moreover, since component production of a high molecular 
compound by spreading is attained, the simplification of a manufacture process of it is attained compared with 
the low molecular weight compound for which it cannot but depend on vacuum deposition. 
This macromolecule organic EL device can be divided roughly into pi conjugation mold which used the 
conjugation macromolecule, and the molecular dispersion mold which distributed coloring matter in the 
disconjugation macromolecule. 
[0003] 

The technique about pi conjugation mold is first indicated by open patent public relations (for example, patent 
reference 1 reference), and came to have a property without the low-molecular light emitting device and the 
inferiority by vacuum evaporationo after that by the laminating with the macromolecule which has the hole 
impregnation nature which was [ polystyrene sulfonate / polyethylene dioxythiophene / / (PEDOT/PSS) ] 
excellent. 

However, the high molecular compound of pi conjugation mold is difficult to make a good blue luminescent 
material of color purity because of the breadth of pi conjugated system. Therefore, the ingredient in which the 
color purity of current practical use level is shown is not obtained. Moreover, practical level is not reached in 
respect of the life. 
[0004] 

The high molecular compound of a molecular dispersion mold is expected as an approach of obtaining blue 
luminescent material with more sufficient color purity than the above-mentioned pi conjugation mold. The 
molecular dispersion mold is early reported from the high molecular compound of the above-mentioned pi 
conjugation mold in 1983 (for example, nonpatent literature 2 reference). A molecular dispersion mold can 
obtain a good blue luminescent material of color purity easily by mixing with a host macromolecule the dopant 
used with a vacuum evaporationo mold. 

Furthermore, the high molecular compound of a molecular dispersion mold may be able to be used as a host 
ingredient of the phosphorescence luminescence dopant which attracts attention in recent years. A 
phosphorescence luminescence dopant is a dopant which can emit light from the triplet state of coloring matter. 
[0005] 
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A fluorescent material is divided into two energy excitation states of a singlet state and a triplet state when a 
fluorescent material is excited with light, the electrical and electric equipment, etc. The rate divided into a 
singlet state and a triplet state is 1 :3 in general. Luminescence by the energy-emitting at the time of returning 
from the excitation state of a singlet to a ground state is firefly luminescence, and luminescence of the 
conventional organic EL device is based on this device. Luminescence by the energy-emitting at the time of 
returning from the excitation state of a triplet to a ground state is called "phosphorescence luminescence." 
Phosphorescence luminescence has the inclination to be easy to deactivate thermally, although the energy- 
emitting of long duration is obtained comparatively. Therefore, the organic EL device which made 
phosphorescence luminescence luminescent mechanism is not yet put in practical use. Although 
phosphorescence luminescence can be used by suppressing thermal deactivation, for that purpose, an organic 
EL device must be cooled to near liquid nitrogen temperature at least. The conventional organic EL device uses 
only firefly luminescence because [ this ], and it is utilized about 25% of all luminescence as a result. 
[0006] 

If luminescence of a triplet state is obtained by stability in ordinary temperature, it will become possible to 
utilize luminescence based on almost all excitation devices. Development of a phosphorescence luminescence 
dopant for that is performed. For example, high luminous efficiency is reported in the organic EL device which 
used the iridium complex for the phosphorescence luminescence dopant (for example, nonpatent literature 3 
reference). The iridium complex of R, G, and B each color is developed after this report. 
[0007] 

[Patent reference 1 ] 
JP, 10-92576, A 
[Nonpatent literature 1 ] 

Applied Physics Letters, vol.51, pp913 (1987) 
[Nonpatent literature 2] 
Polymer, vol.24, pp748, (1983) 
[Nonpatent literature 3] 

Applied Physics Letters, vol.75, No.l, pp4 (1999) 
[0008] 

[Problem(s) to be Solved by the Invention] 

Although utilization of the organic EL device using the high molecular compound of a molecular dispersion 
mold is expected, compared with the component using a low molecular weight compound or the high molecular 
compound of pi conjugation mold, there is big delay in respect of a property. The high molecular compound of 
the molecular dispersion mold which can apply it to an organic EL device is difficult to compound, and is 
because sufficient characterization is not performed. 

It is [ that several affairs besides / which used the polyvinyl carbazole (PVK) / research are only reported until 
now about the organic EL device using the high molecular compound of a molecular dispersion mold, and ] (for 
example, nonpatent literature 4 and 5, 6 reference). Thus, the composition depends the thing with few [ high 
molecular compound / of a molecular dispersion mold ] evaluation reports on a difficult thing. 
In order to obtain the blue light emitting device which was excellent in color purity, it is very promising to use 
the high molecular compound of a molecular dispersion mold for a host ingredient. However, since the high 
molecular compound of a molecular dispersion mold is difficult to compound, the present condition is that the 
practical component ingredient is not obtained. 
[0009] 

Also in the organic EL device using phosphorescence luminescence, it may be easily producible by using the 
high molecular compound of a molecular dispersion mold. However, the life of the component in a room 
temperature must be raised to utilization of phosphorescence luminescence to a practical use phase. For that 
purpose, the high molecular compound of the molecular dispersion mold which can hold phosphorescence 
luminescence dopants, such as an indium complex, to stability is required. 

Most host ingredients with which current and phosphorescence luminescence are checked are the following two 
kinds. Although one has 4 which has a carbazole radical as a low-molecular mold, 4'-N, and an N'-dicarbazole 
biphenyl (CBP), this is thermally unstable to because of a low-molecular mold. Although another is PVK which 
is the high molecular compound of the above-mentioned molecular dispersion mold, the luminescence life with 
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stable difficult and practical maintenance of an iridium complex is not reported. 

S£Z ^St^Tu imp !f men * ation of th , e Polymeric materials of the molecular dispersion mold excellent in 
stability which can be used as a host ingredient of a blue luminescence dopant or a phosphorescence 
luminescence dopant has been a technical problem 

Sbni^I^ T HZeS ^ P 01 ^^ materials of a molecular dispersion mold which have the outstanding 

2 lon^ W,no n^n ^Th' 0ffenng , h l 8h bnghtnCSS indudin S Phosphorescence luminescence, an efficient 
and tong lasting organic EL device, and the organic electroluminescence display using it. 

[Nonpatent literature 4] 

Polymer Preprints, Japan, vol.45, No.3, pp446 (1996) 
[Nonpatent literature 5] 
Chemical Letters, ppl61 (1996) 
[Nonpatent literature 6] 

Polymer Preprints, Japan, vol.50, No.4, pp661 (2001) 
[0012] V ' 

[Means for Solving the Problem] 

The above-mentioned technical problem is solved by the organic EL device of the molecular dispersion mold 
using the vinyl polymer which has phenanthrene structure, and the organic electroluminescence display using it 
The vinyl polymer which has phenanthrene structure has high solid-state quantum efficiency, and is because it ' 
has a large band gap suitable for the host ingredient of a blue luminescence dopant, and the host ingredient of a 
phosphorescence luminescence dopant. 

The above-mentioned technical problem is attained by the organic EL device which has an organic layer 

^Zl n§ ™¥ P Sn r ! Ch ^ P ° Iymer With me radical s P ecific a"y glided from the phenanthrene 
structure expressed with a formula (1) of a vinyl monomer 

[0013] 
[Formula 3] 




[0014] 

However, X1-X10 in a formula (1) are a substituent, and they contain at least one or more of hydrogen an alkvl 
group, an alkoxy group, an aryl group, an aryloxy group, a heterocycle radical, the amino group, a halogen 
atom, and cyano groups. Moreover, two or more of these may join together, and the ring may be formed. 

As for the vinyl monomer of this invention, it is desirable that it is a vinyl monomer with the radical guided 
from the phenanthrene structure expressed with a formula (2) 
[0016] 
[Formula 4] 
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[0017] 

However, L in a formula (2) is divalent connection radicals, such as single bond or an alkyl group, and an aryl 
group. Association which has a substituent also by single bond is sufficient as association of a connection 
radical. 
[0018] 

X11-X19 in a formula (2) are a substituent and contain at least one or more of hydrogen, an alkyl group an 
alkoxy group, an aryl group, an aryloxy group, a heterocycle radical, the amino group, a cyano group, and 
halogen atoms. Moreover, two or more of these may join together, and the ring mav be formed 
[0019] 

As for L of the vinyl monomer expressed with a formula (2), it is desirable that they are a phenyl group or its 

derivative. 

[0020] 

By introducing the above-mentioned phenanthrene structure into a vinyl monomer, high fluorescence quantum 
efficiency and a bipolar property can be added to the vinyl group which is a polymerization functional group of 
a vinyl monomer. 
[0021] 

Moreover, the organic EL device of this invention can contain the vinyl polymer which is the copolymer of two 
or more kinds of vinyl monomers chosen from the above-mentioned vinyl monomer. 

Or the organic EL device of this invention can contain the vinyl polymer which is at least one or more kinds of 
the above-mentioned vinyl monomer, and at least one or more kinds of vinyl monomers other than the above- 
mentioned vinyl monomer of copolymers. 

For example, fine tuning of a component property can be aimed at by forming the vinyl polymer used for the 
organic EL device of this invention, and a copolymer polymer with a charge transportability monomer 
[0022] 

As for the organic EL device of this invention, it is desirable to include the luminous layer containing the vinyl 
polymer obtained from the above-mentioned vinyl monomer in the organic layer. To formation of the above- 
mentioned luminous layer, it is desirable to add a dopant further. 

Addition of a coloring matter dopant is easy for the vinyl polymer which carried out the polymerization of the 
above-mentioned vinyl monomer. By making this vinyl polymer into the luminous layer of the organic layer in 
an organic EL device, it is efficient and the long organic EL device of a life can be obtained. Since especially 
the vinyl polymer of this invention has a large band gap, it is excellent as a host ingredient of a blue 
luminescence dopant or a phosphorescence luminescence dopant. 
[0023] 

The vinyl polymer of this invention has the large band gap and the big work function. Therefore, it can also use 
as a carrier block layer by forming a laminated structure with a luminous layer. 

The carrier block layer in an organic EL device says the layer which confines a carrier in the interior of an 
organic layer. It can consider as the outstanding hole block layer by forming the carrier block layer of this 
invention in an interface with cathode especially. 
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[0024] 

From an anode plate, in an organic layer, the hole supplied is recombined with an electron and emits light. A 
this time, it may pass to cathode as it is, without a part of hole recombining in an organic layer. These holes 
become the cause of reducing luminous efficiency in order not to contribute to luminescence. By forming a I 
block layer in an interface with cathode, a hole is confined in an organic layer and recombination with an 
electron and luminescence can be urged. Especially the vinyl polymer of this invention has a large band gap, 
and since the work function is large, it is very effective as a hole block layer. 
[0025] 

The organic EL device of this invention can be used for the organic EL device used as a pixel in the organic 
electroluminescence display which combined the panel which carried out the two-dimensional array of the 
plurality, the power feeder style which performs electrical-potential-difference supply or a current supply 
source, and the switching device. The organic EL device of this invention is excellent in a heat characteristic 
and since it is long lasting, it can obtain the organic electroluminescence display excellent in endurance. Sine 
efficient blue luminescence and phosphorescence luminescence are possible for especially the organic EL 
device of this invention, it can obtain the organic electroluminescence display excellent in brightness or a co 
specification function. 
[0026] 

[Embodiment of the Invention] 

Hereafter, the gestalt of desirable operation explains this invention. 
[0027] 

1 . Detail of Organic Layer Ingredient 

As for the organic EL device of this invention, it is desirable to have an organic layer containing the vinyl 
polymer obtained from the vinyl monomer with the anode plate which is a hole impregnation electrode, the 
cathode which is an electron injection electrode, and the radical guided to inter-electrode [ these ] from the 
phenanthrene structure shown in ** 5. 
[0028] 
[Formula 5] 




[0029] 

At least one of hydrogen, an alkyl group, an alkoxy group, an aryl group, an aryloxy group, a heterocycle 
radical, a halogen atom, a cyano group, amino groups, etc. can be used for the substituent expressed with XI 
XI 0 in a formula (1). Usually, an alkyl group, an alkoxy group, and an aryl group are desirable, and it is 
desirable especially that they are hydrogen, an alkyl group, and an aryl group. 
[0030] 

When the substituent expressed with X1-X10 in a formula (1) is an alkyl group, even if an alkyl group is 
straight chain-like structure, it may be the structure of having branching. Moreover, although the non-permul 
thing of an alkyl group is desirable, you may have the substituent and, as for the number of total carbon, l-K 
are desirable. For example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-butyl, pentyl, etc. 
be used. 
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[0031] 

When the substituent expressed with X1-X10 in a formula (1) is an alkoxy group, it is desirable that the alkyl 
part of an alkoxy group is the same as the above-mentioned alkyl group. For example, it can use methoxy and 
ethoxy ** propoxy, isopropoxy, butoxy one, iso butoxy, s-butoxy, t-butoxy, etc. 
[0032] 

When the substituent expressed with X1-X10 in a formula (1) is an aryl group, even if it did not permute the 
aryl group, you may have the substituent, and as for the number of total carbon of a substituent, 6-20 are 
desirable, for example, phenyl, tolyl (o-, m-, p-), biphenylyl, etc. can be used. 
[0033] 

When the substituent expressed with X1-X10 in a formula (1) is an aryloxy group, as for the aryl part of an 
aryloxy group, it is desirable that it is the same as the above-mentioned aryl group. For example, phenoxy, 
tolyloxy (o-, m-, p-), etc. can be used. 
[0034] 

When the substituent expressed with X1-X10 in a formula (1) is a heterocycle radical, the heterocycle radical of 
5 members or 6 members can be used as a heterocycle radical. The heterocycle radical may have the condensed 
ring and may have the substituent. Moreover, a heterocycle radical may not have aromaticity and may not have 
it. For example, pyrrolyl, pyridyl, quinolyl, thienyl, a fiiril, etc. can be used. 
[0035] 

When the substituent expressed with X1-X10 in a formula (1) is a halogen atom, it can choose from halogen 

atoms, such as a fluorine, chlorine, a bromine, and iodine, suitably. 

[0036] 

When the substituent expressed with X1-X10 in a formula (1) is an amino group, even if it did not permute the 
amino group, it may have the substituent. This substituent may have an above-mentioned alkyl group and an 
above-mentioned aryl group. The substituent which has an alkyl group and an aryl group has a desirable thing 
with 0-20 total carbon. For example, amino, methylamino, ethylamino, phenylamino, dimethylamino, 
diphenylamino, etc. can be used. 
[0037] 

As for especially the organic EL device of this invention, it is desirable to have an organic layer containing the 
vinyl polymer obtained from the vinyl monomer with the radical guided from the phenanthrene structure shown 
in** 6. 
[0038] 
[Formula 6] 




[0039] 

L in a formula (2) is divalent connection radicals, such as single bond or an alkyl group, and an aryl group. You 

may have the substituent, even if it did not permute the alkyl group and the aryl group at this time. 

[0040] 

XI 1-X19 in a formula (2) are a substituent and can use the same thing as the substituent of X1-X10 in ** 5. 
That is, hydrogen, an alkyl group, an alkoxy group, an aryl group, an aryloxy group, a heterocycle radical, a 
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halogen atom, and the amino group can be used for the substituent of XI 1 -XI 9. It is desirable that it is 
especially an alkyl group, an alkoxy group, and an aryl group, and it is desirable that they are hydrogen, an 
alkyl group, and an aryl group especially. 
[0041] 

The vinyl monomer guided from the phenanthrene structure shown in a formula (1) and a formula (2) can 
choose the structure for obtaining required vinyl polymer as arbitration. It is desirable to choose the vinyl 
monomer structure especially shown in following ** 7 --izing 24. 
[0042] 
[Formula 7] 




[0043] 
[Formula 8] 




[0044] 
[Formula 9] 
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[0045] 

[Formula 10] 




[0046] 

[Formula 11] 
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[0047] 

[Formula 12] 




[0048] 

[Formula 13] 




[0049] 

[Formula 14] 
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[0050] 

[Formula 15] 




[0051] 

[Formula 16] 
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[0052] 

[Formula 17] 




[0053] 

[Formula 18] 




[0054] 

[Formula 19] 




[0055] 

[Formula 20] 
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[0056] 

[Formula 21] 




[0057] 

[Formula 22] 




[0058] 

[Formula 23] 




[0059] 

[Formula 24] 
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[0060] 

The polymerization of the vinyl monomer including either above ** 7 or - the-izing 24 can be carried out, an 
the vinyl polymer used for the organic EL device of this invention can obtain it. This vinyl polymer may be z 
homopolymer or may be a copolymer. A copolymer may choose and carry out [ from ] the polymerization oi 
two or more different monomers among the vinyl monomers of above ** 7 --izing 24. Or the polymerization 
the vinyl monomer of above ** 7 - the-izing 24 and the vinyl monomer of the structure except being shown i 
** 7 —izing 24 may be carried out. 
[0061] 

What is necessary is just to choose the vinyl monomer of structures other than above ** 7 —izing 24 accordir 
to the property of a required polymer. For example, when producing the vinyl polymer which can be used as 
charge transportation layer, the monomer which has hole transportability and electronic transportability in th 
vinyl polymer of this invention can be added at a suitable rate. 

When raising the electronic transportability of a polymer, from 2-vinylpyridine shown in ** 25, the 4- 
vinylpyridine shown in ** 26, 1 -vinyl imidazole shown in ** 27, it can choose suitably and can add. 
[0062] 

[Formula 25] 




[0063] 

[Formula 26] 




[0064] 

[Formula 27] 
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[0065] 

Moreover, when raising hole transportability, N-vinylcarbazole shown in ** 28, - diphenylamine shown in ** 

29 (4- vinyl phenyl) can be added suitably. 

[0066] 

[Formula 28] 



[0068] 

the above-mentioned charge transportability monomer — comparatively — being alike - although there is 
especially no limitation -- the monomer whole - receiving ~ l-50-mol% - it is preferably [ 1-30 mol% of] 
desirable. If it is the above-mentioned rate, the outstanding properties which the vinyl monomer of this 
invention has, such as a high fluorescence quantum yield, can be harnessed. Although the vinyl monomer used 
for the organic EL device of this invention has a bipolar property fundamentally, it becomes possible [ bringing 
the impregnation balance of a hole and an electron close to 1 : 1 infinite ] by copolymerizing at a charge 
transportability monomer and an above-mentioned rate. Therefore, fine tuning of a component property is 
attained and reinforcement can be attained. 



By using the Suzuki coupling process, the vinyl monomer of this invention can be compounded without 
affecting a vinyl group, and can compound various monomers easily. 




[0067] 

[Formula 29] 




[0069] 
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[0070] 

The vinyl polymer used for the organic EL device of this invention can be easily compounded with a well- 
known polymerization method, also when the above-mentioned vinyl monomer is used alone, and also when 
[ both of] it mixes with other vinyl monomers and uses if needed. A polymerization method can be suitably 
chosen from a radical polymerization method, a cationic polymerization method, an anionic polymerization 
method, etc. The molecular weight of the vinyl polymer after a polymerization reaction becomes 10,000 to 
about 100,000 as weight average molecular weight. 
[0071] 

The property of a polymer can be adjusted also by adding various dopants suitably to the vinyl polymer of this 
invention besides the approach of combining the above-mentioned charge transportability monomer with the 
monomer of this invention. For example, since an efficient and stable blue luminous layer and a 
phosphorescence luminous layer are obtained easily, the approach of forming a blue luminous layer and a 
phosphorescence luminous layer by dopant addition to the vinyl polymer of this invention is very more 
desirable than the conventional luminous layer and conventional pi conjugation mold by vacuum deposition. 
Therefore, the vinyl polymer of this invention can be suitably used as a host ingredient of the luminous layer of 
an organic EL device. 
[0072] 

2. Organic EL Device 

The vinyl polymer of this invention is dissolved in a solvent, and the organic layer of an organic EL device can 
be easily formed by the applying method. Therefore, compared with the conventional vacuum deposition, the 
luminous layer of the organic EL device of a molecular dispersion mold is easily producible with a simple 
facility. 

Hereafter, the gestalt of desirable operation of an organic EL device is explained. 
[0073] 

The sectional view in 1 operation gestalt of the organic EL device of this invention is shown in drawing 1 . An 
organic EL device can be carried out as a configuration to which the laminating of the 3/cathode 4 of 2/organic 
layers of 1 /anode plates of substrates was carried out one by one. A laminating configuration can choose the 
optimal configuration, such as making an anode plate and cathode reverse, according to the gestalt of operation 
of this invention, for example, the specification and production process of a display. 
[0074] 

As for the organic layer 3, it is desirable that the luminescent material which has the above-mentioned vinyl 
polymer is included. Luminescent material means the vinyl polymer which added the dopant for luminescence 
here. The organic layer 3 may be formed only from luminescent material, and may mix and form luminescent 
material and ingredients other than luminescent material. Moreover, the laminated structure of luminescent 
material and ingredients other than luminescent material may be formed. The low molecular weight compound 
and high molecular compound whose ingredients other than luminescent material are for example, hole 
transportability and electronic transportability can be used. For example, the inorganic material which has hole 
transportability and electronic transportability may be used. 
[0075] 

As for an anode plate 2, it is desirable that a hole impregnation electrode is mainly included, and, as for cathode 
4, it is desirable that an electron injection electrode is mainly included. These electrode materials can be 
suitably chosen from a well-known inorganic material and a well-known organic material. It is desirable that the 
insulating layer 6 is formed between an anode plate 2 and the organic layer 3. At this time, by covering parts 
other than the luminescence field of an anode plate 2 by the insulating layer 6, luminescence area can be 
controlled and a blot of a color can be suppressed. 
[0076] 

Hereafter, the case where it is the configuration that the laminating of the 3/cathode 4 of 2/organic layers of 
1 /anode plates of substrates was carried out one by one in 1 operation gestalt of this invention, and is the 
luminous layer to which the organic layer 3 added the blue luminescence dopant or the phosphorescence 
luminescence dopant to vinyl polymer is explained to a detail. 
[0077] 

(Substrate ingredient) 
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An amorphous substrate, a crystal substrate, a metal substrate, etc. can be used for the substrate 1 of the organic 
EL device of this invention. Glass, a quartz, etc. can be used for an amorphous substrate. Si, GaAs, ZnSe, ZnS, 
GaP, InP, etc. can be used for a crystal substrate. Mo, aluminum, Pt, Ir, Au, Pd, SUS, etc. can be used for a 
metal substrate. The thin film of a crystalline substance, an amorphous ceramic and a metal, or the organic 
substance etc. may be formed and used for these substrates. 
[0078] 

To make a substrate 1 into an optical drawing side, light transmission nature is required for a substrate 1 . In this 
case, it is desirable to, use transparence substrates, such as a quartz and glass, for example. Especially glass is 
cheap and very desirable. The color conversion film which contains for example, the color filter film and the 
fluorescence matter for adjustment of coloring light, or the dielectric reflective film may be prepared in glass. 
[0079] 

(Anode plate: Hole impregnation electrode) 

An anode plate 2 is formed in a substrate 1 with this operation gestalt. Since an anode plate 2 functions as a hole 
impregnation electrode in an organic EL device, its ingredient which can pour in a hole efficiently to the 
organic layer 3 is desirable. Moreover, in the case of the multilayer structure in which the organic layer 3 has an 
inorganic hole impregnation transportation layer, an organic hole impregnation transportation layer, etc., the 
ingredient which can pour in a hole efficiently to these transportation layer is desirable. As for the ingredient of 
an anode plate 2, it is desirable that a work function is 4.5eV - 5.5eV in view of these. 
[0080] 

Generally with an organic EL device, a substrate 1 side is made into an optical drawing side in many cases. In 
that case, the anode plate 2 prepared on the substrate 1 is asked for high light transmission nature. As for the 
light transmittance of an anode plate 2, it is especially desirable that the permeability in the wavelength of RGB 
each color which is the luminescence wavelength band of an organic EL device is 50% or more, that it is 80% 
or more preferably, and that it is 90% or more still more preferably 400-700nm. If permeability is low, 
luminescence of a luminous layer 3 will decline and brightness required for image display will not be obtained. 
[0081] 

As an ingredient of the anode plate 2 where light transmittance is high, various oxide transparence electric 
conduction film can be chosen and used. The oxide transparence electric conduction film has indium oxide (In 
203), the tin oxide (Sn02) and a zinc oxide (ZnO), tin dope indium oxide (ITO), desirable zinc dope indium 
oxide (IZO), etc. Since a thin film with the uniform specific resistance within a field is obtained easily, 
especially ITO is very desirable. In 203 in ITO Receiving Sn02 1 - 20 % of the weight of a mixing ratio is 
desirable, and its further 5 - 12 % of the weight is desirable. Moreover, when using IZO, it is In 203 in IZO. 
The mixing ratio of receiving ZnO has 12-32 desirable % of the weight. Although these oxides transparence 
electric conduction film can be used as a thin film of a simple substance, the mixture thin film which considers 
any one kind of the oxide transparence electric conduction object as the main presentation may be formed and 
used for it. 
[0082] 

The presentation of the oxide transparence electric conduction film may be somewhat deflected from 
stoichiometric composition. For example, ITO is usually In203 and Sn02. Although contained with 
stoichiometric composition, in the case of this operation gestalt, the amount of O may be deflecting somewhat. 
In InOx-SnOy, x can make 1.0-2.0y the range of 0.8-1.2. 

A work function can be adjusted to the oxide transparence electric conduction film by adding transparent 

dielectrics, such as silicon oxide (Si02). For example, when using ITO for an anode plate, it is about [ 0.5- 

1 0mol% ] Si02 to ITO. By adding, the work function of ITO is increased and it can consider as the range of the 

above-mentioned desirable work function. 

[0083] 

As for the thickness of an anode plate 2, it is desirable to determine in consideration of above-mentioned light 
transmittance. Especially in the case of the oxide transparence electric conduction film of this operation gestalt, 
it is desirable that 50-500nm of thickness is the range which is 50-300nm. If thickness exceeds 500nm, while 
light transmittance falls, the exfoliation from a substrate 1 may occur. When thickness is less than 50nm, 
sufficient light transmission nature is obtained, but while the hole injection efficiency to the organic layer 3 
falls, film reinforcement will fall. In addition, when a cathode 4 side is made into an optical drawing side, it is 
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necessary to satisfy the above-mentioned optical conditions and thickness conditions of a hole impregnation 

electrode in cathode 4. 

[0084] 

(Insulating layer) 

It is desirable after formation of an anode plate 2 to form an insulating layer 6. The ingredient of an insulating 
layer 6 can be suitably chosen from a common insulator layer ingredient, for example, Si02, aluminum 203, 
etc., and can be used. The thickness of an insulating layer 6 has desirable about 1-7 micrometers. Into the part 
equivalent to the luminescence field of an insulating layer 6, it is desirable to prepare opening by the technique 
of a photolithography and etching. The organic upside layer 3 and the electric conduction of an anode plate 2 
are secured by this opening. 
[0085] 

(Organic layer) 

As for the organic layer 3, it is desirable to constitute as a core the luminous layer which added the dopant for 
luminescence etc. to vinyl polymer including the phenanthrene structure explained above if needed. With this 
operation gestalt, the luminous layer of the organic layer 3 was taken as the vinyl polymer which added the blue 
luminescence dopant or the phosphorescence luminescence dopant to vinyl polymer including the phenanthrene 
structure of this invention supposing the blue light emitting device layer and the phosphorescence light emitting 
device layer. 
[0086] 

2, 3, 7, 8, 12, 13,17, 18-OKUTA ethyl-21H23H-porphyrin platinum (PtOEP), etc. which are the iridium 
complex represented by for example, tris (2 -phenyl pyridine) iridium (Ir3 (ppy)) and a platinum complex with a 
porphyrin ring as a phosphorescence luminescence dopant can be used for the dopant for luminescence added to 
vinyl polymer in this operation gestalt. Moreover, for example, a tetra-phenyl butadiene and its derivative, a 
styryl amine derivative, a fluoranthene derivative, etc. can be used as a blue luminescence dopant. The rate of 
the dopant for luminescence has about 1-15 desirable % of the weight to the vinyl monomer before a 
polymerization. 
[0087] 

The organic layer 3 can be formed combining a luminous layer ingredient and the high molecular compound of 
charge transportability. For example, an electronic transportability ingredient, a hole transportability ingredient, 
etc. can be used for such a high molecular compound. 
[0088] 

The combination of a luminous layer ingredient and the high molecular compound of charge transportability has 
the approach of adding a charge transportability ingredient to a luminous layer, and forming the organic layer 3 
in it. PVK, its mixture, etc. can be used for the high molecular compound of the charge transportability added to 
a luminous layer as for example, a hole transportability ingredient. 

Moreover, the organic layer 3 can also be formed according to the multilayer structure of a luminous layer and a 
charge transportability ingredient. For example, it can consider as a laminated structure like a hole 
transportation ingredient layer / luminous layer / electronic transportation ingredient layer. In the case of such a 
laminated structure, it is desirable that an anode plate 2, i.e., a hole impregnation electrode, and a hole 
transportation ingredient layer are the configurations that cathode 4, i.e., an electron injection electrode, and an 
electronic transportation ingredient layer touch, respectively. 

For example, polyethylene dioxythiophene / polystyrene sulfonate (PEDOT/PSS), the poly aniline / polystyrene 
sulfonate (Pani/PSS), or such mixture can be used for the hole transportability ingredient which forms a 
luminous layer and multilayer structure. Moreover, as an electronic transportability ingredient, it is independent 
or the poly quinoxaline, the poly quinoline, etc. can be used with mixture, for example. 
[0089] 

The polymeric materials of the charge transportability illustrated above are widely used as the electron injection 
layer and electronic transportation layer of an organic EL device, or a hole impregnation layer and a hole 
transportation layer. These many usually have about 5000 to 3 million molecular weight 5000 or more with 
weight average molecular weight Mw. 
[0090] 

The low-molecular ingredient other than the above-mentioned polymeric materials can also be used for the 
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charge transportability ingredient combined with a luminous layer. A low-molecular ingredient can be added to 
a luminous layer like the above-mentioned polymeric materials. Or the laminated structure of a low-molecular 
ingredient and a luminous layer can also be formed. As for a low-molecular ingredient, it is desirable to perform 
suitable selection according to the purpose as a hole transportability ingredient as an electronic transportability 
ingredient. 

The low-molecular ingredient used as a hole transportability ingredient can be suitably chosen from for 
example, a pyrazoline derivative, an arylamine derivative, a stilbene derivative, a triphenyl diamine derivative, 
etc. 

Moreover, the low-molecular ingredient used as an electronic transportability ingredient For example, an 
OKISA diazole derivative, anthra quinodimethan, and its derivative, A benzoquinone and its derivative, a 
naphthoquinone and its derivative, anthraquinone, and its derivative, Tetracyano ANSURA quinodimethan and 
its derivative, a fluorene, and its derivative, It can choose from diphenyl dicyano ethylene and its derivative, a 
diphenoquinone derivative, 8-hydroxyquinoline and its derivative, a phenanthroline, its derivative, the metal 
complex that made these compounds the ligand suitably. In addition, about such a low-molecular ingredient and 
its use gestalt, the technique of an indication can be used for JP,63-70257,A, JP,63-175860,A, JP,2-135359,A, 
JP,2-135361,A, JP,2-209988,A, JP,3-37992,A, JP,3-152184,A, etc., for example. 
[0091] 

(Use as a carrier block layer) 

By carrying out a laminating to other luminous layers etc., the organic layer containing the vinyl polymer of this 
operation gestalt can be used as a carrier block layer. The ingredient of a carrier block layer has the desirable 
ingredient which has a big work function and a large band gap. The vinyl polymer of this invention has the big 
work function (it is 6.2eV at the polymer of the compound of ** 7) especially compared with the work function 
(about 5.2-5. 9eV) of the usual organic material. Moreover, the band gap of the vinyl polymer of this invention 
has the big value compared with the band gap (about 2.0-3.0eV) of the usual organic material of 3.2eV or more. 
Therefore, it can use suitably as a carrier block layer. 
[0092] 

The vinyl polymer of this operation gestalt can be especially used preferably as a hole block layer, although it 
can use also as a hole and a carrier block layer to electronic any. Usually, although used with a polymer simple 
substance, the compound which the organic layer described by the way may be added for adjustment of carrier 
block capacity. Moreover, luminescence from a luminous layer and two layers in all which carried out the 
laminating can also be obtained by adding a luminescent dopant and considering as a carrier block layer-cum-a 
luminous layer. 
[0093] 

(Spreading formation of an organic layer) 

The organic layer 3 can dissolve the vinyl polymer of this invention, and can form it using the suitable applying 
method. 

The vinyl polymer of this invention dissolves, and the solvent used in spreading of the organic layer 3 will not 
be limited especially if a failure does not arise on the occasion of spreading. For example, it can choose from 
the organic solvent by which the alcoholic system, the hydrocarbon system, the ketone system, the ether system, 
etc. are generally used abundantly as a solvent suitably, and can use. For example, chloroform, a methylene 
chloride, a dichloroethane, a tetrahydrofuran, toluene, a xylene, a cyclohexanone, dimethylformamide, N- 
methyl pyrrolidone, etc. are desirable. Polymeric materials can be dissolved 0.1% of the weight or more to these 
solvents, although based also on the structure and molecular weight. 

The method of application of a common organic solvent or a coating can be used for the method of applying the 
organic layer 3. For example, it can choose from the applying methods, such as a spin coat method, a spray 
coating method, a dip coating method, the ink jet method, and print processes, suitably. 
[0094] 

After forming an organic layer by the applying method, in order to remove a solvent, in the bottom of reduced 
pressure, or an inert gas ambient atmosphere, it is desirable to carry out stoving at the temperature of 60-100 
degrees C preferably 30-200 degrees C. 

Especially the thickness of the organic layer 3 after desiccation is not limited. Although it changes also with 
formation approaches, it is usually desirable to be especially referred to as 10-300nm about 5-500nm. When a 
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hole, or an electronic impregnation layer and an electronic transportation layer is prepared to a luminous layer 
and it constitutes the organic layer 3, the thickness of 0.1 nm or more and a transportation layer has [ the 
thickness of an impregnation layer ] desirable Inm or more. The upper limit of the thickness of an impregnation 
layer or a transportation layer is usually about 500nm in an impregnation layer in about 50nm and a 
transportation layer. By making thickness of an impregnation layer or a transportation layer into this range, the 
charge impregnation capacity to the mobility or the luminous layer of a desirable charge can be acquired. 
[0095] 
(Cathode) 

The cathode 4 prepared in contact with the organic layer 3 functions as an electron injection electrode. This 
electron injection electrode can be formed as a layered product of an inorganic electron injection layer and an 
auxiliary electrode. Moreover, it can also form as a layered product of the spreading film and auxiliary electrode 
of an organometallic complex. Or it can also form as a layered product of the spreading film and auxiliary 
electrode of a metal salt. When using the spreading film of an organometallic complex or a metal salt, an 
electron injection layer can be easily formed with a spin coat method etc. 
[0096] 

(Cathode: Inorganic electron injection layer) 

As for the inorganic electron injection layer of an electron injection electrode, it is desirable to choose the 
ingredient of a low work function so that the electron injection to an organic material may become easy. For 
example, alkali metal, alkaline earth metal, or an alkali halogenide can be used. 
[0097] 

Li, Na, K, Cs, etc. can be used for alkali metal, calcium, Sr, Ba, etc. can be used for alkaline earth metal. In 
addition, for example, alkali metal and alkaline earth metal, such as Mg, La, Ce, Sn, Zn, and Zr, and a metal 
with a near property can also be used. Also in the above-mentioned metal, since especially calcium is a low 
work function, it is very desirable. The thickness of an inorganic electron injection layer should just be the 
thickness which can fully pour in an electron to the organic layer 3. 0.1-1 OOnm is desirable and further 1.0- 
50nm is more desirable. 
[0098] 

Although an ingredient can be suitably chosen when using an alkali halogenide for an inorganic electron 
injection layer, LiF, Csl, etc. are desirable, for example. The thinner one of the thickness of an alkali halogenide 
is desirable so that an electron can fully be poured in to the organic layer 3, and its lOnm or less is desirable. 
One morenm or less is more desirable. 
[0099] 

As for each above inorganic layer, it is desirable to use as a layered product with an auxiliary electrode. 
Although a common metal can be used since an auxiliary electrode does not need to have electron injection 
nature with the high need of being a low work function, the easy metal of handling with high conductivity is 
desirable. For example, one sort, two sorts or more, or these alloys can be chosen, and metals, such as 
aluminum, Ag, In, Ti, Cu, Au, Mo, W, Pt, Pd, and nickel, can be used. Especially, aluminum and Ag are 
desirable. 
[0100] 

(Cathode: Electron injection layer by the spreading film of an organometallic complex) 

An electron injection layer can also be formed using the spreading layer of an organometallic complex. Since 
the spreading layer of an organometallic complex can form an electron injection layer easily by the applying 
methods, such as a spin coat method, it is desirable. 
[0101] 

For example, beta-JIKETONATO complex, a quinolinol complex, etc. can be used for an organometallic 
complex. Especially if the metal of an organometallic complex is a metal of a low work function, it will not be 
limited, for example, it can use alkali metal and alkaline earth metal. Li, Na, K, Cs, etc. can be used for alkali 
metal. Moreover, calcium, Sr, Ba, etc. can be used for alkaline earth metal. In addition, a metal with a near 
property, for example, Mg, La, Ce, Sn, Zn, Zr, etc., can be suitably chosen as alkali metal or alkaline earth 
metal, and they can also be used for them. 
[0102] 

These organometallic complexes can be mixed with the polymer ingredient of the electronic transportability of 
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&TS^7i^J2S£ In ,ha ' case ' since m elec,rical ™ md adhesion •» 

rLt?h! ,ner ?w "f*! thicfc,les ? after d f « cation ° f *» spreading layer of an organometallic complex is 

™a^"r jec,,on 03,1 M,y ta perfoimed ,0 * e ° rganic 3 - - d «— » y 1 — - *■ 

[0103] 

iUlttHon R t0 *" aUXiU ? iy ele , Ctr ° de forther ° n ^ organometallic complex layer after spreading and 

SSTti y PrePannS ^ aUX , ll l aiy eleCtr ° de ' thC eleCtr ° n injection effectiveness to the organic layer 3 is 

t^iZ^? auxihar y electrode can choose the optimal ingredient suitably according to adhesion with 
the ingredient of an organometallic complex, the property of the electron injection electrode made into the 
purpose, etc. For example, if metals of low resistance, such as aluminum, are used, high electron ii^cuon 
obteinT 688 18 SCCUrable - ° r lf metallic com P 0 ™ds> such as TiN, are used, high closure namre wXe 
[0104] 

i^^^^^J^^V^i^ SCt * e deCtr0n injeCtion ^ «* the auxiIiar y electrode, 
helthol^S ? °1 6 4 ^ WhlCh 18 m eleCtr ° n injection electrode - In order *at the thickness of 

die cathode 4 whole may supply an electron to the organic layer 3, the thickness of the cathode 4 whole should 
just usually be about 50-500nm that what is necessary is just sufficient thickness. To the layer of IT 
organometallic complex, if an auxiliary electrode is too thin, the above-mentioned effectiveness will not be 

r thC St f P «™Y «f»» of ^ auxiliary electrode becomes low, and connection with a terminal 
electrode becomes less enough. On the other hand, since the stress of an auxiliary electrode will becomXge if 
an auxiliary electrode is too thick, the growth rate of a dark spot will become quick. 8 

(Cathode: Electron injection layer by the spreading film of a metal salt) 

StL^f °[ formin g an electron injection layer using the spreading layer of a metal salt can also form 

StlST J T CaS1,y hy - the applying methods ' such 38 a s P in coat me thod, ^ is desirable. This metal 
salt can also use which of an organic metal salt and an inorganic metal salt. For example, the organic metal™ t 
or *c inorganic metal salt containing metals, such as Ag, aluminum, Au, Be, Bi, Co, Cu Fe, Ga Hg fr Mo 

JJft^ff ' ♦ / Pt> RC ' RU ' Sb ' Sn ' Ti ' & ' md W ' Can be USed - U*^* there i especilily'no Lit 
in the gestalt of a metal salt, a permutation or unsubstituted aliphatic series carboxylate, bivalence carboxylate 
aromatic series carboxylate, an alcoholate, a phenolate, a halogenide, a dialkyl amide, etc. can be used foV 

[0106] 

All of saturation aliphatic carboxylic acid and partial saturation aliphatic carboxylic acid can use the aliphatic 
arable A?^ Ph f C SCneS Carbox J late - ™ e *in8 of aliphatic carboxylic acid of carbon numbersl -24 is 
ntntfo^H h T C ^ & prop \ omc acid > ^hc acid, iso octylic acid, a decanoic acid, a lauric acid, etc. are 

Stv ' ^ ° r 1C aC i d ' nCm0l f 1C aCld ' a ridn ° leic acid ' etc - can be us ed for the residue of saturation 
[0 107? carbox y llc acid as partial saturation aliphatic series carvone acid residue. 

-attlretS Carb ° Xylate ^ ^ SUitaWy Ch ° Sen fr ° m 3 dtriC acid > - apple acid ' 

[0108] 

"EUhZZZl bCnZOiC aC J dS ' T h f S a b T Z ° ic add ' m o-tert-butyl benzoic acid, a m-tert-butyl benzoic acid a p- 
tert-butyl benzoic acid, a salicylic acid, m-hydroxybenzoic acid, and para hydroxybenzoic acid can be used for 

aromatic series carboxylate. Especially salicylate is desirable 
[0109] 

^bn? h i a h e "tf* mCtal / a i t of alcohol. As suitable alcohol to generate an alcoholate, from the third class 
£S2fS T h ? C second , cl f salc ohol, such as first-class alcohol, such as ethanol, n-propyl alcohol, and n- 
butyl alcohol, and isopropyl alcohol, and isobutyl alcohol, and tert.-butyl alcohol, it can choose suitab y ^d can 
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[0110] 

A phenolate is the metal salt of phenols. Phenols say a phenol, a naphthol, 4-phenylphenol, etc. As phenols, 
from a univalent phenol, a divalent phenol, etc., it can choose suitably (0-5 substituents, a straight chain or a 
branching alkyl group of C1-C8 as a substituent, etc.), and it can use, for example (0-4 substituents, a straigh 
chain or a branching alkyl group of C1-C8 as a substituent, etc.). 
[0111] 

A salt with halogens, such as chlorine, a fluorine, a bromine, and iodine, can be used for a halogenide. 
[0112] 

In addition, it can mix with the polymer ingredient of the electronic transportability of this appearance, and 
these organometallic complexes and a metal salt can also be applied. In that case, since an electrical property 
and adhesion with the organic layer 3 can be raised, it is desirable. 
[0113] 

The thinner one of the thickness of the metal salt spreading layer after desiccation is desirable so that electroi 
injection can fully be performed to the organic layer 3. It is desirable that lOnm or less is generally 1 morenn 
less. 

It is desirable to prepare an auxiliary electrode on the spreading layer of a metal salt. By preparing an auxilia 
electrode, the electron injection effectiveness to the organic layer 3 is secured, and the moisture to the organi 
layer 3 or an electron injection layer or invasion of an organic solvent can be prevented. The ingredient of an 
auxiliary electrode can choose the optimal ingredient suitably according to adhesion with a metal salt, and th 
property of the electron injection electrode made into the purpose. For example, metallic compounds, such as 
low resistance metals, such as aluminum, and TiN, can be used. 
[0114] 

There is especially no limit in the thickness which set the electron injection layer and the auxiliary electrode, 
i.e., the thickness of the cathode 4 whole which is an electron injection electrode. In order that the thickness < 
the cathode 4 whole may supply an electron to the organic layer 3, the thickness of the cathode 4 whole shou 
just usually be about 50-500nm that what is necessary is just sufficient thickness. If an auxiliary electrode is 
thin, the above-mentioned effectiveness will not be acquired, and the step coverage nature of an auxiliary 
electrode becomes low, and connection with a terminal electrode becomes less enough. On the other hand, if 
auxiliary electrode is too thick, the stress of an auxiliary electrode will become large and the growth rate of a 
dark spot will become quick. 
[0115] 

(Closure processing) 

Degradation of the organic layer 3 and an electrode can be prevented by closing the component which the 
laminating process ended with a closure plate etc. The closure can paste up a closure plate on a component 
using adhesive resin, and can perform it. At this time, contact to the closure plate 5 and a layered product car 
prevented by pasting up through a spacer 7. 

It is desirable to fill up a gap with the closure plate 5, a component, and a spacer 7 with closure gas. this clos 
gas is inert gas — desirable — Ar, helium, and N2 etc. — it is desirable. [ for example, ] The moisture content 
closure gas is 100 ppm. It is 10 ppm more preferably hereafter. It is especially 1 ppm hereafter. The followin 
desirable. It is 0.1 ppm although there is no lower limit in the moisture content in closure gas. If it is extent, t 
degradation prevention effectiveness of the organic layer 3 of a component or each electrode is very desirabl 
highly. 
[0116] 

3. Organic Electroluminescence Display 

By arranging two or more organic EL devices of this invention on a flat surface, a long lasting organic 
electroluminescence display can be obtained by high brightness. The desirable operation gestalt of the organ 
electroluminescence display of this invention can take into consideration and determine brightness required i 
the display product currently assumed, a life, power consumption, cost, etc. The organic EL device of this 
invention can be used for the full color display of the active drive which used poly-Si TFT etc. Or it can also 
use for the so-called display of a passive drive. 
[0117] 

carry out using what kind of drive approach for a full color display — it is necessary to form the light emittin 
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device of red, green, and blue (RGB) in three primary colors by a certain approach The well-known full colo 
method of presentation, for example, a RGB 3 color juxtaposition method, a white luminescence method, a 
color conversion method, etc. can use the organic EL device of this invention for all. 
[0118] 

A RGB 3 color juxtaposition method is the approach of making the light emitting device of RGB 3 color 
emitting light, respectively. Moreover, a white luminescence method is a method of white luminescence witl 
the 3 color color filter used for a liquid crystal display etc. which cuts and indicates the wavelength by full c< 
in part. A color conversion method is a method which excites the fluorochrome of three colors by light 
luminescence of a high energy line. In the case of a color conversion method, blue luminescence of organic 
electroluminescence is used for an excitation light energy line, the phosphor screen of green and red is excite 
respectively, and red light and green light are obtained in many cases. Since blue changes to green or red, it i 
called the color conversion method. In the case of a white luminescence method or a color conversion metho 
it is not necessary to prepare the light emitting device of three colors, light emitting device formation is 
simplified, and it can respond also to large area-ization easily. 
[0119] 

The organic EL device of this invention can be used for all the above-mentioned methods of presentation by 
choosing suitably the coloring matter dopant added to a luminous layer. For example, since the efficient blue 
light emitting device of high brightness is obtained easily, the organic EL device of this invention can be use 
very preferably as the excitation light source of a color conversion method. Moreover, since the polymeric 
materials of this invention are desirable as a host ingredient of a phosphorescence luminescence dopant, the> 
can be used also for the organic electroluminescence display of the RGB 3 color juxtaposition method by 
phosphorescence luminescence very preferably. Here, as 1 desirable operation gestalt of this invention, it is '< 
passive drive mold and the organic electroluminescence display of a color conversion method which uses a I 
light emitting device for the excitation light source is explained. One of the desirable operation gestalten oft 
organic electroluminescence display of this invention is shown in the block diagram of drawing 2 . 
[0120] 

When forming the organic electroluminescence display of a passive drive mold like this operation gestalt, it 
desirable to form stripe-like an anode plate 2 and cathode 4 so that it may intersect perpendicularly on a ligh 
emitting device. In this case, a hole transportation layer can be prepared in an anode plate 2, and an electroni 
transportation layer can be prepared in cathode 4. 
[0121] 

The substrate 1 in this operation gestalt has desirable transparence thru/or translucent ingredient of glass, a 
quartz, resin, etc., etc. To a substrate, it is desirable to control the luminescent color for example, using the 
fluorescence conversion filter film. 
[0122] 

The fluorescence conversion filter film is film which absorbs the light of EL luminescence, is made to emit 1 
from the fluorescent substance in the fluorescence conversion film, and performs color conversion of the 
luminescent color, and, generally contains a binder, a fluorescence ingredient, a light absorption ingredient, 
As for these, what can perform detailed patterning by the photolithography, printing, etc. is desirable. 
Moreover, the ingredient which does not receive a damage at the membrane formation process of ITO is 
desirable. 
[0123] 

A fluorescence quantum yield is the high matter and a fluorescence ingredient has the desirable matter with 
strong light absorption in the luminescence wavelength field of a light emitting device like laser coloring 
matter. For example, the phthalocyanine system compound containing a rhodamine system compound, a 
perylene system compound, a cyanine system compound, subphtalo, etc., a naphthalo imide system compou 
a condensed-ring hydrocarbon system compound, a condensation heterocycle system compound, a styryl 
system compound, a coumarin system compound, etc. can be used. It can choose suitably and a binder can b 
used, if it is the ingredient which does not quench fluorescence. As for a light absorption ingredient, it is 
desirable to use, when the light absorption of a fluorescence ingredient is insufficient, and it is desirable to 
choose the ingredient which does not quench the fluorescence of a fluorescence ingredient. 
[0124] 
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Moreover, if the color filter which cuts the outdoor daylight of short wavelength which the ingredient of an 
organic EL device and the fluorescence conversion filter film absorb is chosen and it combines with the 
fluorescence conversion filter film, the lightfastness and display contrast of a component can be raised. As for 
the fluorescence conversion filter film, it is desirable to form red filter layer 13a and green filter layer 13b in 
substrate 1 front face of the location which hits at the intersection of an anode plate 2 and cathode 4. The 
fluorescence conversion filter film is not formed in the part of blue luminescence field 13c. Three electrode 
intersections, red filter layer 13a, green filter layer 13b, and blue luminescence field 13c, are equivalent to 1 
pixel of a display. By the technique of a photolithography, patterning of the fluorescence conversion filter film 
can be carried out, and this configuration can form it. 
[0125] 

An anode plate 2 is formed in the shape of a stripe after the pattern formation of the fluorescence conversion 
filter film. The quality of the material and the configuration of an anode plate 2 can use the configuration of the 
operation gestalt of an organic EL device as it is. the technique of the photolithography after the stripe-like 
anode plate 2 forms for example, the ITO film combining a hole impregnation layer, a hole transportation layer, 
etc. if needed — patterning — etching processing can be carried out and it can form. 
[0126] 

After forming an anode plate 2, it is desirable to form an insulating layer 6. After an insulating layer 6 forms 
Si02, aluminum 203, etc., it is desirable to prepare opening in the parts of 13a- 13c used as a luminescence field 
by the technique of a photolithography. 
[0127] 

The organic layer 3 is formed on the substrate 1 which formed the anode plate 2 and the insulating layer 6. At 
this time, it is desirable to form the organic layer 3 with a spin coat method. The ingredient and configuration 
which were explained in the desirable operation gestalt of an organic EL device can be used for the organic 
layer 3. Patterning of the organic layer 3 can be carried out using the technique of a photolithography etc. 
[0128] ~ 

Cathode 4 is formed after formation of the organic layer 3 is completed. Cathode 4 can use the ingredient and 
configuration which were explained in the desirable operation gestalt of an organic EL device. As for cathode 4, 
in the case of the organic electroluminescence display of a passive drive, it is desirable like this operation 
gestalt to consider as the shape of a stripe which crosses perpendicularly to an anode plate 2. As for an anode 
plate 2 and cathode 4, at this time, it is desirable to form like drawing 2 , so that it may intersect perpendicularly 
on each light emitting device. 
[0129] 

Then, it is desirable to form a spacer 7. The configuration explained in the desirable operation gestalt of the 
above-mentioned organic EL device can be used for a spacer 7. It is desirable after spacer formation to close a 
component by the almost same approach as the desirable operation gestalt of an organic EL device. 
[0130] 

The drive of the organic EL device on a display can use suitably the drive approaches, such as a direct-current 
drive, a pulse drive, and an alternating current drive. As for applied voltage, about 2-30V is usually desirable. 
The power feeder style 8 is connected to an anode plate 2. As for the power feeder style 8, it is desirable to 
connect with an anode plate 2 and to supply a current or an electrical potential difference to a component as a 
direct current, an alternating current, or a pulse. As for the switching device 10, it is desirable to connect with 
cathode 4 and to supply the flashing signal of an organic EL device 9. As for the power feeder style 8 and the 
switching device 10, being controlled by the control-logic circuit 12 is desirable. The power feeder style 8, the 
switching device 10, and the control-logic circuit 12 can be unified as a drive system 1 1 which controls the 
display of an organic electroluminescence display. 
[0131] 

Since the organic EL device by the operation gestalt of this invention explained above can produce the blue 
light emitting device of the high life in the high brightness which is not in the former, it can obtain the organic 
electroluminescence display which has the display capabilities which were long lasting and were excellent. 
Moreover, the organic EL device of this invention can be used for various optical application devices, such as 
repeating installation in the transmission line of the optical pickup used for for example, memory read-out and 
the writing other than an organic electroluminescence display, and optical communication, and a photo coupler. 
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[0132] 
[Example] 

Hereafter, an example and the example of a comparison explain this invention concretely, the structure of the 
compound used in the example and the example of a comparison — each — it is shown in-izing 30 —izing 41 . In 
addition, n in a structure expression and m are polymerization degree. 
[0133] 
(Example 1) 

9-BUROMO phenanthrene 5.1g (20mmol) and 3.3g (22mmol) of 4-vinyl phenyl boron acids and tetrakis 
triphenyl phosphino palladium (Pd4 (pph3)) 0.6g were dissolved in the mixed solvent (toluene 40ml and 
ethanol 1 0ml) in nitrogen-gas-atmosphere mind, and the monomer solution was obtained. The structure 
expression of 9-BUROMO phenanthrene is shown in ** 30, and the structure expression of 4-vinyl phenyl 
boron acid is shown in ** 31, respectively. 
[0134] 

[Formula 30] 




[0135] 

[Formula 31] 




[0136] 

20ml of sodium-carbonate water solutions of 2M was added to the obtained solution, and it was made to react at 
90 degrees C for 24 hours. 9 which a column chromatography refines a product after an extract with the ether, 
and is a white solid-state -(4-vinyl phenyl)- Phenanthrene 3.6g was obtained. It is 9 to ** 32. -(4-vinyl phenyl)- 
The structure expression of a phenanthrene is shown. 
[0137] 

[Formula 32] 
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[0138] 

The obtained solid-state is 9 shown in ** 32 using a nuclear magnetic resonance method (the NMR method), an 
infrared-absorbing analysis method (the IR method), and a mass-spectrum analysis method. -(4- vinyl phenyl)- It 
checked that it was the structure of a phenanthrene. Moreover, 9 -(4-vinyl phenyl)- The yield of a phenanthrene 
was 64%. 
[0139] 

Next, above 9 -(4-vinyl phenyl)- 20mg was dissolved for the benzoyl peroxide (BPO) which is 2g and a radical 
polymerization initiator about a phenanthrene in the 15ml tetrahydrofiiran (THF). In nitrogen-gas-atmosphere 
mind, at 70 degrees C, the obtained solution was held for 48 hours and carried out the polymerization reaction. 
It reprecipitated 3 times by using THF for a good solvent after reaction termination, and using a methanol for a 
poor solvent. Next, the poor solvent was replaced with ethyl acetate, it reprecipitated 3 times like the above, and 
the 1.8 lg polymer was obtained. The weight average molecular weight of the obtained polymer was 52000. 
[0140] 

the obtained polymer — toluene — 2.0wt(s)% — it dissolved and the polymer solution was obtained. 
Furthermore, to the monomer unit in a polymer, at a 3wt(s)% rate, the tetra-phenyl butadiene which is a blue 
luminescence dopant was added, and the luminous layer spreading solution was obtained. The structure 
expression of a tetra-phenyl butadiene is shown in ** 33. 
[0141] 

[Formula 33] 




[0142] 

The organic EL device was produced in the following procedures using the obtained luminous layer spreading 
solution. 

On the ITO substrate, polyethylene dioxythiophene / 50nm (PEDOT/PSS) of polystyrene sulfonate were formed 
with the spin coat method. After carrying out a vacuum drying at 80 degrees C for 1 hour, the above-mentioned 
luminous layer spreading solution was applied, and lOOnm of luminous layers was formed. The structure 
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expression of PEDOT/PSS is shown in ** 34. 
[0143] 

[Formula 34] 




so 3 - so 3 h 



[0144] 

After carrying out a vacuum drying at 80 degrees C similarly for 1 hour, 250nm vacuum deposition of 0.6nn 
and the aluminum was carried out, LiF was used as cathode, the closure was carried out, and the organic EL 
device was produced. Blue luminescence resulting from a tetra-phenyl butadiene was checked, and the curre 
efficiency of 1.7 cd/A was acquired from this device at the time of the constant current drive of 10 mA/cm2. 
The life of 210 hours was acquired as a result of brightness reduction-by-half life test in 10 mA/cm2. 
[0145] 
(Example 2) 

The dopant was used as the iridium phenyl pyridine complex (Ir3 (ppy)) which is a phosphorescence 
luminescence dopant, and it added at a 1 wt% rate to the monomer unit in a polymer. The organic EL device 
produced in the same procedure as an example 1 except it. The structure expression of Ir (ppy)3 is shown in 
35. 

[0146] 

[Formula 35] 
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[0147] 

Green luminescence resulting from Ir (ppy)3 was checked, and the current efficiency of 20 cd/A was acquired 
from this device at the time of the constant current drive of 10 mA/cm2. The life of 80 hours was acquired as a 
result of brightness reduction-by-half life test in 1 0 mA/cm2 
[0148] 
(Example 3) 

Except having made 9-BUROMO phenanthrene into the 9-biphenyl-2-IRU-10-BUROMO phenanthrene a 
monomer us compounded on the same conditions as an example 1, and it is 9-biphenyl-2-IRU -10 -(4-vinyl 
phenyl)- The phenanthrene was obtained. About the structure expression of a 9-biphenyl-2-IRU-10-BUROMO 
phenanthrene, it is 9-biphenyl-2-IRU to ** 37 in ** 36. - 10 -(4-vinyl phenyl)- The structure expression of a 
phenanthrene is shown, respectively F 
[0149] 

[Formula 36] 




[0150] 

[Formula 37] 




[0151] 

After the check of the monomer structure by the NMR method, the IR method, and the mass-spectrum analysis 
method the polymerization of the monomer was carried out and the polymer was obtained. The weight average 
molecular weight of the obtained polymer was 38000 
[0152] 

Subsequently, the organic EL device was produced like the example 1. Blue luminescence resulting from a 
tetra-phenyl butadiene was checked, and the current efficiency of 2.0 cd/A was acquired from the obtained 
organic EL device at the time of the constant current drive of 10 mA/cm2. The life of 280 hours was acquired as 
a result of brightness reduction-by-half life test in 1 0 mA/cm2 
[0153] 
(Example 4) 
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The organic EL device was produced and evaluated like the example 3 except having set the dopant to lwt% Ir 
(ppy)3. Green luminescence resulting from Ir (ppy)3 was checked, and the current efficiency of 21 cd/A was 
acquired from this device at the time of the constant current drive of 10 mA/cm2. The life of 1 10 hours was 
acquired as a result of brightness reduction-by-half life test in 10 mA/cm2. 
[0154] 
(Example 5) 

9-biphenyl-2-IRU -10 in an example 3 -(4- vinyl phenyl)- A phenanthrene and diphenyl -(4- vinyl phenyl)- The 
amine was mixed at a rate of 70:30 (mole ratio), the radical polymerization reaction was performed like the 
example 1, and the copolymer was obtained. It is diphenyl to ** 38. -(4-vinyl phenyl)- The structure expression 
of an amine is shown. Molecular weight of the obtained copolymer was made into weight average molecular 
weight, and was 44000. 
[0155] 

[Formula 38] 




[0156] 

Subsequently, the organic EL device was produced using Ir (ppy)3 like the example 2. Green luminescence 
resulting from Ir (ppy)3 was checked, and the current efficiency of 1 7 cd/A was acquired from the organic EL 
device at the time of the constant current drive of 10 mA/cm2. The life of 1 50 hours was acquired as a result of 
brightness reduction-by-half life test in 10 mA/cm2. 
[0157] 
(Example 6) 

The 50nm PEDOT/PSS film was produced like the example 1. Moreover, CN-PPP (weight average molecular 
weight 1 0000) which is pi conjugation macromolecule which emits blue fluorescence was dissolved in the 
xylene by 1.5wt(s)% concentration, and the CN-PPP xylene solution was obtained. The structure expression of 
CN-PPP is shown in ** 39. 
[0158] 

[Formula 39] 



CN 
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[0159] 

The above-mentioned CN-PPP xylene solution was applied to the above-mentioned PEDOT/PSS film front 
face, the luminous layer of lOOnm thickness was formed in it, and the vacuum drying was carried out at 80 
degrees C for 1 hour. 
[0160] 

the 2-ethoxyethanol which is the solvent which does not melt CN-PPP for the polymer used in the example 1 — 
0 and 3wt% — it dissolved, after applying to a CN-PPP luminous layer front face, the vacuum drying was 
carried out at 80 degrees C for 1 hour, and the hole block layer of 5nm thickness was produced. 250nm vacuum 
deposition of 0.6nm and the aluminum was carried out, LiF was used as cathode, the closure was made the hole 
block layer front face, and the organic EL device was obtained. 
[0161] 

Blue luminescence from CN-PPP was checked and the current efficiency of 0.5 cd/A was acquired from this 
organic EL device at the time of the constant current drive of 10 mA/cm2. Moreover, the life of 90 hours was 
acquired as a result of brightness reduction-by-half life test in 10 mA/cm2. 
[0162] 

(Example 1 of a comparison) 

The organic EL device was produced like the example 1 except having made the polymer into the polyvinyl 
carbazole (PVK: weight average molecular weight 100000). The structure expression of PVK is shown in ** 
40. 

[0163] 

[Formula 40] 




[0164] 

From this component, blue luminescence resulting from a tetra-phenyl butadiene was checked, and, as for the 
current efficiency at the time of the constant current drive of 10 mA/cm2, 1 .6 cd/A was obtained. However, the 
brightness reduction-by-half life in 10 mA/cm2 was 4 hours. 
[0165] 

(Example 2 of a comparison) 

The organic EL device was produced like the example 2 except having set the polymer to PVK (weight average 
molecular weight 100000). Green luminescence resulting from Ir (ppy)3 was checked, and the current 
efficiency of 1 8 cd/A was acquired from this component at the time of the constant current drive of 1 0 mA/cm2. 
However, the brightness reduction-by-half life in 10 mA/cm2 was only 15 minutes. 
[0166] 

(Example 3 of a comparison) 

In the same procedure as an example 6, the laminating of the luminous layer of PEDOT/PSS of 50nm of 
thickness and CN-PPP of lOOnm of thickness was carried out. In this example of a comparison, the laminating 
of the hole block layer was not carried out after the vacuum drying, but 250nm vacuum deposition of 6nm and 
the aluminum was carried out for calcium to the direct CN-PPP layer front face, and cathode was formed in it. 
calcium has good electron injection nature to CN-PPP. After cathode formation, the closure was carried out and 
the organic EL device was produced. From the obtained organic EL device, luminescence was not checked by 
the constant current drive of 10 mA/cm2. This result showed that formation of a hole block layer was effective 
for the improvement in a property of an organic EL device. 
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[0167] 

(Example 4 of a comparison) 

The organic EL device was produced like the example 3 of a comparison except having added the tetra-phenyl 
butadiene at a 2wt(s)% rate to the solid content of CN-PPP. Although blue luminescence resulting from a tetra- 
phenyl butadiene was checked from the obtained organic EL device, the current efficiency at the time of the 
constant current drive of 10 mA/cm2 was less than 0.1 cd/A. 
[0168] 

(Example 5 of a comparison) 

The organic EL device was produced like the example 4 of a comparison except having used 3 wt(s)% Ir (ppy)3 
for the dopant instead of the tetra-phenyl butadiene. From the obtained organic EL device, luminescence was 
not able to be checked with the current value of 10 mA/cm2. When the electrical potential difference was 
furthermore raised, not green luminescence resulting from Ir (ppy)3 but blue luminescence resulting from CN- 
PPP itself was checked. From this result, CN-PPP has checked that it was incongruent as a host ingredient for 
phosphorescence luminescence. 
[0169] 

(Example 6 of a comparison) 

The organic EL device was produced like the example 1 except having used the organic layer of an organic EL 
device as the phenyl phenanthrene spreading film of low molecular weight instead of the polymeric materials of 
a molecular dispersion mold. The structure expression of a phenyl phenanthrene is shown in ** 41. 
[0170] 

[Formula 41] 



[0171] 

Although the film with it was not obtained, the spreading film of a phenyl phenanthrene produced the organic 
EL device as it was, and tried evaluation. [ intense crystallization and ] [ smooth ] In evaluation of the organic 
EL device of this example of a comparison, blue luminescence which originates in a tetra-phenyl butadiene by 
the constant current drive of 10 mA/cm2 was checked. However, dielectric breakdown arose immediately after 
luminescence initiation, and characterization, such as current efficiency, was not made. From this result, it was 
checked that the polymeric materials of a molecular dispersion mold are effective as a host ingredient of a 
dopant. 
[0172] 
(Example 7) 

In this example, the organic electroluminescence display was produced using the organic EL device in an 
example 1 . 

The glass substrate of 75mm rectangle was used as a substrate 1 . The pigment-content powder type color filter 
spreading process was given to the glass substrate, and red and a green color filter layer were formed in it. The 
color filter layer was applied so that it might become about 1 .5-2.0-micrometer filter thickness, and it carried 
out patterning by the technique of the photolithography using ultraviolet rays. Red and a green filter layer were 
made into the 1 .0mmx2.7mm abbreviation rectangle. The filter was not prepared in the part which penetrates 
blue glow. 
[0173] 
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A transparent electrode is formed in the glass substrate after color filter formation. In this example, the ITO film 
was used as an anode plate 2. Before forming the ITO film, the overcoat layer was applied to the substrate and 
the cure of 1 hour was performed at 220 degrees C. The thickness of an overcoat layer could be 7-8 
micrometers. The stripe-like ITO film was formed in the substrate in which the overcoat layer was formed. The 
ITO film was formed by the technique of a photolithography and etching using the sputtering method in stripe 
width-of-face [ of 2.5mm ], and stripe gap 1 .0mm. These were formed so that red, a green color filter part, and 
the part supposing blue luminescence might be covered. The physical relationship of the ITO film and a color 
filter is as being shown in drawing 2 . 

Si02 which is an insulating layer 6 was formed after formation of the ITO film, patterning of red and the area 
which needs the part equivalent to a green and blue light emitting device was carried out, and it was punctured. 
[0174] 

Next, the spacer 7 was formed. Optimum dose spreading of the adhesives which mixed the glass spacer on the 
ITO film and the substrate 1 with which the insulating layer 6 was formed was carried out, and the spacer 7 of 
the height of extent with which it is made to dry and the closure version does not contact a light emitting device 
was obtained. 

The organic layer 3 which consists of a hole transportation layer and a luminous layer in the following 
procedures was produced using the luminous layer spreading solution obtained at the process of an example 1 . 
[0175] 

On the substrate 1 in which the spacer 7 was formed, polyethylene dioxythiophene / 50nm (PEDOT/PSS) of 
polystyrene sulfonate were formed with the spin coat method, and the hole transportation layer was formed. 
After carrying out a vacuum drying at 80 degrees C for 1 hour, the luminous layer spreading solution obtained 
at the process of an example 1 was applied, and 1 OOnm of luminous layers was formed. The vacuum drying was 
again performed at 80 degrees C after formation of a luminous layer for 1 hour. 
[0176] 

The metal mask made from stainless steel with which the hole of a stripe configuration with a width of face of 
2.5mm was formed at intervals of 1 .0mm by die length of 72mm was installed so that the stripe of the ITO film 
on a glass substrate and a stripe hole might cross at right angles on each light emitting device of three colors. 
Where a metal mask is installed, it fixed to the substrate electrode holder, and it loaded into the vacuum 
evaporation system. After exhausting to a 2x10 to 6 Pa initial degree of vacuum, 0.6nm and 250nm of 
aluminum were vapor-deposited for LiF by the process pressure of one to 3.2x10 to 4 Pa, and cathode 4a which 
intersects perpendicularly with a red light emitting device, cathode 4b which intersects perpendicularly with a 
green light emitting device, and cathode 4c which intersects perpendicularly with a blue light emitting device 
were formed. The closure was performed after forming Cathode 4a-4c. 
[0177] 

As mentioned above, it has two or more intersections of the stripe-like anode plate 2 and Cathode 4a-4c, the 
organic layer 3 was formed in each of those intersections, and the panel member of the organic 
electroluminescence display by which the organic EL device 9 has been arranged two-dimensional was 
obtained. 
[0178] 

The organic EL device 9 equivalent to 1 pixel in which the obtained panel member carries out blue 
luminescence was chosen, the power feeder style 6 was connected to the anode plate 2, the switching device 8 
was connected to cathode 4c, respectively, and the luminescence trial was performed. Blue luminescence 
resulting from a tetra-phenyl butadiene was obtained, and the current efficiency of 2.0 cd/A was acquired from 
the 1 -pixel selected organic EL device 9 at the time of the constant current drive of 10 mA/cm2. When 
brightness reduction-by-half life test was performed by 10 mA/cm2, the life of 315 hours was acquired. 
[0179] 

To the obtained panel, as a drive system 1 1 shown in the block diagram of drawing 2 , the power feeder style 8, 
the switching device 10, and the control-logic circuit 12 were connected, and the organic electroluminescence 
display was produced. One line connected to one anode plate 2, and the current feeder style 8 connected one 
switching device 10 each to Cathode 4a-4c. The current feeder style 6 and the switching device 10 were 
generalized as a drive system 1 1 . The whole organic electroluminescence display containing a drive system 1 1 
was controlled using the control-logic circuit 12. 
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[0180] 

Blue luminescence which originates in the same tetra-phenyl butadiene as the above-mentioned evaluation of 
this example in the blue light emitting device section by the control-logic circuit 12 when the constant current 
drive of 10 mA/cm2 is performed was obtained, and the current efficiency of 1 .4 cd/A was acquired. Moreover, 
the clear image was able to be checked when the color display drive was performed. 
[0181] 

As mentioned above, although the example of this invention has been explained, it is obvious [ this invention ] 
for this contractor for various kinds of deformation to be possible within the limits of a claim, without being 
limited to these. 
[0182] 

[Effect of the Invention] 

According to this invention, an efficient and long lasting organic EL device also including phosphorescence 
luminescence can be obtained by using the vinyl polymer which has a large band gap and has the phenanthrene 
structure where solid-state quantum efficiency is stable high structure. Moreover, it becomes producible [ the 
organic EL device excellent in impregnation balance ] by making other vinyl monomers and copolymers. 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the sectional view showing the internal structure of the organic EL device of this invention. 
[Drawing 2] It is the block diagram showing the organic electroluminescence display of this invention. 
[Description of Notations] 

1 Substrate 

2 Anode Plate 

3 Organic Layer 

4 Cathode 

4a Red light-emitting part cathode 
4b Green light-emitting part cathode 
4c Blue light-emitting part cathode 

5 Closure Plate 

6 Insulating Layer 

7 Spacer 

8 Power Feeder Style 

9 Organic EL Device 

10 Switching Device 

1 1 Drive System 

12 Control-Logic Circuit 
13a Red filter layer 

1 3b Green filter layer 

13c Blue luminescence field 
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1 i ic^ *si©*tE Li^f m&mu\z&v zmmm&^-t. * « e l m ^ 14 . m 

*.{4, SIS 1 /»* 2 /*r«SJi 3 4 2SHS&81/S $ tlfctflf* t LTSlTf 5„ «J1 

« fig i4 , *&w<Dmm<oi&i&. mz.t£. r^^/u^rotti^^iiT'o-fe^iuoT, r& 

[ 0 0 7 4 ] 
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±<^„ titc 3&yt&& t & ytvs Ptv- 9V <d&& t <omm mm * k&l l t t ± v. 

1 0 0 7 5 ] 
[ 0 0 7 6 ] 

t\ #*9i<D — *is»««r % mm i / mm 2 / ^mm 3 / mm 4 i>im&.ffim z ixtzmtf. 

T? fc 9 , *m®3*sir = ^7Ky-^-{c*fe^3tK — 'Oh. fe 5 VMS , #1 3t $g }t K — 

[ 0 0 7 7 ] 

(Sffit* **) 

*HWO*SE Li^roS® 1 •eajxli, # .UK g « , gfaSffi-^, ^ JS S « >5c if Sr 
ffi^5:i*itt5. ^SIISll, #J;t«3:, 13=7*. *mtt if * M ^ -5 r t & X # 3 „ 
ilSSSli. Cilitf, Si, G a A s , ZnSe. ZnS, GaP, I n P ?£ H & m V» -5 
r i: 2* T? # •£> „ ^MSt5<i. 0il X. «i . Mo. A l , Pt. I r . A u . Pd x SUS^t* 
!:ffl^5:i:^-e#5. r H *=> CD S « «i . SSS^^SSot 7 J ^ , & Jg . *5v^tt 

[ 0 0 7 8 ] 

s«isr3t5itbufflat-rs^^iiv mm 1 ic ytma£&t> i & s-eJbi. r o *§ -g- , #y * is 

i&Kfc-^tffe^&BI. £ vm* t£ ® K £t £1 ft £* & 19: T t> J; v> . 

[ 0 0 7 9 ] 

( fi§ 81 : *-^iiASi) 

^mmmmx s*giK&&«i2£?g/&i-5 0 E§@2ii, t ie Li^ic*3^T*- 

fi , ^;h,e>fa^JI^* — >^£^^<k<&AT?#5t*:&as#*L.^. rne,|rg^ N figs 

2 <Dttm ft . itm^&tf 4 . 5 e V ~ 5 . 5eVt»*>*it*«#4UV>. 
[ 0 0 8 0 ] 

»cKtt?>Hfc|»®2^l*SV^SiS14* s *«)e>n5.o »S2(D3t^ii^tt, ^^ELfff^y- 
<£>3£?ti£S?i?JS£-Cfc5 4 0 0 — 7 0 0 nm v #irRGB=S-fetf>j£gl;::fott.5SiS^;aS5 0 
%«J:T?fc5:i, 04b<l*8O%^±T'fc5rt. ^^tc»4b<«90%£tJi-^fc 

[ 0 0 8 1 ] 

3tSi©^Wii5V>^®2<D$^i^i: LT, #a&£ib^igK^®m&iS^L-C/B^.5r < !:;5S-T?#- 
5. BHb 4fc ig 93 31 © Bl . «l *. tf , B$ <b -f >- ^ £ A (In 2 O a ) , KHb * X (Sn0 2 
) *5 i |fe it S 18 ( Z n O ) . & K - ^ Bt it -r > 4? ? A ( I T O ) , .IfiK-^Sft^ 
Vi^^^ (IZO) <£i'i!ff* l^. it#tCITOIiffif*30Jt«fii:*Sl!&-/£»SI*5^^{r# 
ibitST-c&^^UlJtJ^LV^p I TOtOI n 2 0 3 l:*tt5Sn0 2 <£> ig it 1 ~ 
2 0 * & % # # 4 L < , 5 C IJ 5 ~ 1 2lf%i!ffSUl\ 4 it , I Z OS:ffl^5S^ 



(18) 



JP 2004-1 11228 A 2004. 4. 8 



tt I Z O * O I n 2 0 3 i:»t5Z n O^ft^Jtttl 2 - 3 2 L^, -ft 

[ 0 0 8 2 ] 

<b « 3 w » m r <o m at n it m s m m e> # ^ a «■ l t ^ x t> x ^ 0 « « % j t o is 

9*1 n 2 o 3 £ Sn0 2 t £ {fc ^ S: ift fifc T- ^ 1" 5 a* , *Hig^ffi(0»^«0JI^ 
^^iftLT^ttiV^. I n O x • SnO, tfe^Txttl. 0 — 2. 0, y tt 0 . 8 

— l . 2(DElit5:HJt^o 

KftSiiWillCx fll 7L If , tt fls > y => v ( s i o 2 ) 4^foSRftRf#»SAt 
SrtCiot, tt»Hft«r«8t«r t*-e#5. flitf, I TO^Ig|:ffl^5i^ 10 
III TOl:»lT0. 5-10mol%SS^SiO 2 ^ SiD t 5 : t I: i D ITOO 

[ 0 0 8 3 ] 

00 nm s $!f 5 0 — 3 0 0 n mfflllt-|)5 ; 
i: # *J l£ L v^. Hgi5 5 0 0 nmSrgxSt^Sl^^gftSt*!^ S « 1 & 09 ff 

Sr3tSffi LffiS t Lfc»-fi-»i» _k 8E © * - ,v a A «S © 5t # ft 0k fl= *3 ± VBS W- 0k ft & , Mt« 
4 f£3oV > TS§.£i~<&i&l?# s fc£>o 20 
1 0 0 8 4 } 

B«20«jSi 1 6 «:JBfiKt5©^ff4 Lv\ iffe fft S 6 © Vs m It - & ft 4 iffejg K U 

Vfs . s i o 2 -^a i 2 o 3 t£ if ^hms.mnK Ltffl^5:i«sf # 5. t&mm 6 

©Mi5rt:l~7,imf§£as*?*L^ 0 *fei^S6ro%5t^l«lc*aS-r5Sl5^^{i. 7* M 
[ 0 0 8 5 ] 

* Ji 3 »i , ±IS«c:|ftPJL^:7i^->hu-^^fjt^-^tj.if-/P7Ky-v' — tc, ft ffl <£> K — 30 

^ V h u>^if$r^tfK- = ^# y -v - K W 3§ ft K - s< > h t L< 14 #| ft |g ft K - V 
h £: SsSD L f = ^ # y — i U fc . 
[ 0 0 8 6 ] 

i:LT, #1*1*, h y ;* (2-7^=/ut-y>?v) >fy-;n (i r ( PPy ) 3 ) izft 

& £ ft Z ■< V it <> J* f$ # . J\s 7 4 V > & * & ^ & & $g & $> % 2 , 3, 7 , 8,12, 
13, 17, 1 - 2 1 H 2 SH-il?*?^ !l yfi^ (p t OEP) //if 

32 ft ffl K - ^ > )- © fij »i % l^i©fr:/w*;7-|;MlTl~l 511 

UV^o 

[ 0 0 8 7 ] 

tlS3IJ, & t nwms&1t<DlK&*1k&m t t: Afrit to&Xj&tfL-t Z z b #-V 

#5 0 ^ 5 ft ffi # fb -a $J > «*H\ « ; f-Kiatt*i-»^»*-yHliiltt«»* if 

[ 0 0 8 8 ] 



(19) 



JP 2004-1 1 1228 A 2004. 4. 8 



iy/#y uy^^*ygf (pedot/pss) , ^yr=y^/^y^.^u>'^ 

A- * V ®E (Pani/PSS) CO ^ i* *X , 4fcttrh6roS^fe*lV^rt#-C§5 
[ 0 0 8 9 ] 

t x fc£>v»2. * — ^ a a m ■**»* — ^'ta iUJi t u t j£ < /a v <b x -5 . r it t © # < u 

MMW-i^^^MM^XS 0 0 OJ^Ji, il^5 0 0 0~3 0 0 ^SS © » ^ 1 ^ f f 5 „ 
[ 0 0 9 0 ] 

& Km t m. z> . ±tz<D& ft* ttn<n*&\z. + m\<^ z r 

a* iff * lv\ 

* — ^$§tm&&r* t l x ffl ^ 5 4& # ^ *t . en*, if. tr 9 ✓ y ry-^rs: 

m^-$w^tt0*4i:bTffl^^ig;^^-»!^j*, itii, * -y- ^ r y - a- if « # . T 
*s V 7 * s V * ? ^ £ xj- * <om m . ^vy*;yjsio!^©itft, t7 h*/y« 

.fc U 5 CO ^ j3 # , 7V h7^-/>'i3iO t ^C|§lfl: > v i h9->Tyrv^7^r/'v 5 ^^^ 

<nmm-&. i?? * ; * ; >-mm&. 8-t Ko*->*y y yteia^osift, 

m&L-r Z> ~ b & X Z Z> . ^ 5 Vtzteft^-ttft t <D$imMm^r>\,^X a. 

ttMBg6 3- 7 0 2 5 7-9-2t«K ttHB 6 3 - 1 7 5 8 6 0 9&|, #I3¥2 - 1 3 5 3 
59-5§-4i$a> »S¥ 2 - 1 3 5 3 6 1 t^S. ^H?2 - 2 O 9 9 8 Sf^S, 4$ §§ 3p 3 
-3 7 9 9 2 -S§- fi *S . M ¥■ 3 - 1 5 2 1. 8 4 f fit i if Ic PI* © S» Sr ffi 1 i ^ f 

# 5 . 

[ 0 0 9 1 ] 

(3-^ y t a v * m t u r <omm) 

1)7^0 y#itL-cs^5:i#TS5. * t y 7 7 o y ^ gw^Mii , * # # tt * 

Ski, fiv^/O K^t s-ZJ: Srf tSW^^gf <D V — ;u )) — Ji, i§ *j? 

CO *T US *4 CO ft * II £fc (5. 2-5. 9 e VII) iCtt^T, #lC^#^tt*^^C ( #J x. 
li, ^7<O-fb-a-fe<0*ry-7 — T6. 2eV) «r*LTl^. * * y v 

— 0/<>-H^ty7lJ3. 2 e V«1H^, i^©*I0^O/<y K¥t y 7" (2. 0 
~3. OeVSS) (Cit^T^^iii^f LTV^5. CO titb . *+!)7^n ? ^|tt 

[ 0 0 9 2 ] 

ii^»i^y^-*ff-effl^^ix5*5. *f y77o->^|g7J©S8©fcs!), w^^otr 
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c s/^S*^)t^i:i--5r t-C, IB g L 7t 38 ?t Ji t^fctt 2@*^w^5tSr#2.r i: t 

•en, 

[ 0 0 9 3 ] 

L- T f*# * s £. C ft <£> -C fo <i 4t PE 36 # ft v . T/wa-yw^^ £HfczK^^ 

L TT ^ 5 - t i^X- ^ -5 , ^ d d <|s/UA, ^ffc^^W-V. v? ^ □ □ m ^ >- , f h 

7 fc Kd 7 7 h A- m V , Jf- •/ U > , u^df-iJ-y V, ^ f A7 5 K . N — 

^^ywfny K £##4 LV*. ili # ^ W 12 . ^ Ofllifi 1 t i 5 ^ , rfrb 

og«l:»ttO. ili%Ei±Sl!f 

Wt&Jf 3 <z>S*&SHS. - Jft ft i§ SI i£ fcffl^S - t * S_ C t S. 0iJx.li 

^. t" >< =■ — h , 7^1/- = - h ife , t*-<s/^ , = — hS« -YV^S^ayhJfe, PPSUfeft 
Jf©i4fe^f.ItI«t5l Hit #5. 
[ 0 0 9 4 ] 

5Uc *s v x . 3 o~2 o 0*0, #*L<te6 o~i o otcDi&g-ejbDg&ffcjg-rsrfcas*? 20 
* L l\ 

f£^^o^^Jl3<D®£i;ii|#{;:Pf36£:i'i.ftv^. ^s^ftiriott^^s^^ i« 5 ~ 5 

0 0 n m 5g ^ . 0- 3 0 0 nmit51i^»iUV\ It:»Lt*-^fc5 

v^sm^ ?<m m*%tv xmmm 3 &mi$.-r zm-g-. SAicf jbo. 1 n m 

fit. aA^-rSOnm^S, (fe^^-e5 0 0 nmSSt?fcSo &.7^mi>i>^^^iaixkM<om 
-v - /r>«:i3a j. x. - Vtr V tl » * 1 . I, i flt ffir (7) Mi J? *> ?> V t 14 3» m ^ (D & }Br A 71 

[ 0 0 9 5 ] 

(mm) 30 
frssJi 3 kssltbi* e>ii5i»i4 lis^-ftAt 1 1 l -c & us -r 5 . r^m^aA^;®!* 

m&tt. h ifc ft if ± tl?Si:lfaAI«:I«t5:ii!T|5, 

[ 0 0 9 6 ] 

(Pt@ : Ili^aAi) 

S^-iiASffiro«Il^EAIIi« ^m«!F4^wm^-aAdS^J>i:ft^«t 5 K t± * H » 

/VADAoyyik^iSrfiv^rt^tlS. 40 
[ 0 0 9 7 ] 

T /V * U ^ JK tt . #J »2\ Lis Na, K, C s 4 JfSrll>5 ^ 5, 7 /V- # y ± 

S^«»4. #J ?L »4 . C a , Sr. Bi4if*fl^5:ii!«-C*5. ^ ftfj K <> , #1 x. « . 

Mg. La, Ce, Sn, Zn, Z r ft if tf> <fc 9 ft . T-'V*y^Jil J ^T^*y±S^JSi: 

"C fo *V If J: V> „ 0. l~100nms&*#*L<, £ *b I- 1 . O ~ 5 0 n mi5 i 5 »i 
[ 0 0 9 8 ] 
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, L i F -t=> C s I ft i* # £f L ^ . 7/w*y^D^yfttiroKlf(itlS3-.S^Ii« : f- 
?:aAT*t?>i?SvMi5ii»a L<, 1 0 nmSlT#JfilV\ J 5,1: 1 nmKT#J: 
9 » * U ^. 
[ 0 0 9 9 ] 

tef±*l9£ScT-fc3i&gki«P«^&Att3:*i-5i&gfc&P/tfc, — flSfttft&MSrJBP*) 
i fc # -C # * # , jgm^2 s iS<SJ!3SPGr>S s l> , .t&Jil;!>s»-£LP, > #ij £ , Al, Ag, 

In, T i , C u , A u , Mo, W , P t , P d fci^N i <t ifO^iS:, l«4itli2 
m^Jbt.L<«*rftkO^&£;M4RLT;?3 1^5- # Jr , Al, Ag^gs l 

[0100] 
[0101] 

* m & jg fit # »* , 0 — m#, *y y /-/^ft^ifSrfflv^r ti:-e 

D^S^T^* y ±S4SSrfflV^5 w t^-C^2>. T # V & M \Z . m Li, Na 

, K, C s iJf^ffl^Sl 5. T/l^yilSr&JBite, #J , Ca, Sr 

, Ba^eif$rfflV^-5~t*s-e#5). ^:<Oflil{J:'bT/v-*y^jS J ? > T/u*y±^ : &JSlci|#'ttO 
i£ V & M , 011 X. , Mg, La, Ce, Sn, Zn, Z r /j; i'SrlSlR L T.ffl V>5;i 

-e # s „ 

[0102] 

^*S»*L<, -UCIil 0 nmElTi 5 . $ b Cli 1 n m«T!S ! »t LP. 
[0103] 

Sbtt««r-tt ft 5 r t Id i o T , *«I 3-©S?aAa?Srtl«t5:tA5-cf 5. £ 

if J& U. T , tl)i»^^Itl«t 5 w t is-et 5. 00 x. I* , Al&ifOjSgJaO&M 
&m^tf?l5Pm^&A^45&i£ifct-3::i2s-C-#5,, fcSVMi. T i N^i'o^S^^ 

m & m v h « jss at -t± a* n -s . 

[0104] 

»i 4# i;i ®J PI ii ft ^ . ^®4^i*:wii:$ttS^SrW^®3^^if&i-sfc«)^?i5^/ < c»$T-fc 

*ttf«fc<, i«li»S4^#©ff 5 0~5 O 0 nml«t?fcnii±V\ *T ^ & fit W 

[0105] 

(mm ■■ m\z x si^ftAg) 

®^&AJi£&M&^^*Ji£JB'' N ~C^'*'t~3*&'b, ^ f ^ = — h&/«Cif<D^^ij*|j:«t 
^Wif^^fc-fflV-SCltij 0IJ X. , Ag, Al, Au, Be, Bi, Co, Cu 
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Fe> G a s Hg. Ir.Mo.Mn. Nb. Ni. Os. Pb. Pd. Pt. Re. 
Ru. S b . Sn, Ti, Z r J3j:t;wftif©4it:*tft*AI**fctt*«&Itt«: 

[0106] 

fit JK # * v ■ *£ *B HE * A* # ^ * tt , ttfnltW«l*^*>Kt. ^ IS ?n J3§ J§£ ;K # A 

>f y*#f^t, 7 !> !) ^*4if#»»f btt, 7ife«iiinSE*>^4e>ifeSX& 10 

[0107] 

-«*/^*^^*«> — « *. tf * ^^>-^s t) A/ r wt . v' * ^ ft if a> <b 

[0108] 

3f*»*^*^16*tttt. 09 tf . ^ S ^ ^ > o-t e r t - y^^gSf m - t e r 

t - :/ ^ A- S # ® v p-t e r t-y^A'SASHK tUf^Ss m - fc Kn^V$I 

§ m > p-t KB^vsftftft^oSAftaoitrffl^s^t^trs. wictyf 

A-»ifi2S#£ LV^ e 

[0109] 20 

7;V3-;l,^^Ifi-efe5o 7^3 7" h * 4 fi£ t 5 O C jf 1 4 7 ^ = 
— ;u i: U T x 011 x. . ^ ^ y — /u % n - ^ n f A 7 A — A . n - ^f ^7^3-^^^ 
<E> — i& 7 A' = — A- . y^n f/v7;V3- A . y^f ;V7/i/3-/uiif©ra7 

^ — . t e r t. - ^ f-^ 7 3 - /Kt i? © E« 7 ^ = - ^ i» b , LTi^ 

[0110] 

37 ^ y ^ — 11473.;-^©^^^^^*.?., 7 x ; - ^lij:. 7 x y - A- . :7 h — 
io J:t/4 - 7x=;V7xy - A' ft if £: v> 9 e 7xy-;uft ITIj:, #1 xl t£ . 1 ffi <D :7 m 
S — jv ( g & 2 3£ 0 ~ 5 . I^Stltc i-C8(OtiU<lt^te7;^;Hii') 

2ffi©:7*>'— A- (i»StO-4, i^St ITC 1-C8 0e«tl<li^»7^ 30 
ft if 2S !ft ill 1R L T ffl V ^ <5 £ i: £ s ""C £ <5„ 

[0111] 

^o^XtttH:. «*tf, yym. US? . 3 * * ft if <Z> ^ u 7 ^ 7c* t tf> jfi S: /B ^ 

[01 1 2 ] 

[0113] 

a^m^^S^m^iM^Kl?^. s^^^lci^aASrfcritS J: 40 

$?4L^o OnmK'T^, Sbl:lilnmeiT-Cfc5wt^»$L^o 

*«*j»t<o«ASrBSit-c#*. & m & t <d & m . s ft t -t z> 

SA«i©1»tt^«"^ t24»fiS:aia«t5I tds-et 5o A 1 ft if <D 

{£ g in & J§ ^ T i NftifO^M^^^Srffl^^-ir^x^^c 
[0114] 

|t2| \zffl IB ft ft V> 0 »«4^»©»Stt«^t#«»3tC«*&i-afcftfc^»ftl»*-C*> 

tt if j: < . ssis nmm 4 ± & <o m z & s 0-5 0 0 nmsit-fchtf ffimmfe&w so 
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m a* + # x- 14 < * 5 „ — . aaiffi^iftf st, 4§s&m^ojS73as*#<£!?y- 
^ * * ^ ho^sai^K /jjotu* e>o 

[0115] 

(#t Jt AQrS) 

aSIItasi&TLfc^^SriJ-ihlS&irKJ; 9 it it i" 5 r i: X W « Ji 3^»f ^©ifeMk^RC 
r t # X t 5 » §t it 14 . gE^tt«9fliSrfflV^-C3if^tcitJhtg$rSg*LTfcr^?)rt^-ft 

it it « 5 ti^tJiDS^^-t-? £ O p B m~ I- 14 it it # ;* £ ?t « 1" 5 O as £? £ L . r <D 
ttih^^.{4^FStt^^.-efc^>ri*s»^U< > #1 x. 14 ,. A r , He, N 2 /«£ ,t* # # 4 L 
^. i*i^^O*»^*il4 1 0 0 p p m £1 T . i?»$L<lll Oppm ^T,# 
t^lppm ElTiijftU^. i*lt#^*W*#^W&»;:Tfigfit»4/.£^;as. O. lppm 

ms-efcni4Sf^o*a^ 3 j $>&w.m<o&it Kit m a* its < # k a? £ lv>„ 

[0116] 

* » w © *■ « e l & w-m j^izmmmmwi- z> t \z. z •? ; i«»«T-fiii^©f «e l 

&r3£i-5r<fc#Xt5„ *«^Wt«{E Li^-IJ, 0!) *i 14 , *y->y=»>'TFT&i:*£rffi 
•5 s/ -> 7* lb <D 7^ * y u s( iz m Z> r i: t> x % . 

[0117] 

-C?*s » (RGB) OHIfiODt^^Jl^tJ^I^fci, OtfilE L £ 

^f- 14 , 4^*0(^7^^ 9 — #1 x. »4 . R G B EfettJS;^, £ £. 38 }fc it 

ae jft * 4 if » ^fhtfcfflv^sr 

[0118] 

RGB=feti*Sl±. RGBHfe©3B7tf?i^£^n^;ft,$§7fc£^5;£ffiXfc.5„ £ , 
& 38 ft j£ 14 , iSS^^gt'iincfflV^it5Efi*7-7>f;i'^-l;ic.TefelJt 
© — gB&SSr^S'hL.. — $*t5*afj)5, fe^&*5£{4, = fe tf> j£ ft •& 31 

x^;vi?-^tf IE L(Otfe%3t5:ffl^, ^rtt^nSlfei^feWifcftcBSrE&igLX. # 
feft, **£.ft£#5*§-a-a*#<^o Wfe^^fefc^vM4^fe^^fc)-5fcit)fe^^^St:tiJ?l4 
ixXV^-5. 6£f8ft;£5£;fe5VM4fi.^t&:£5£<DJ§£-, = &©5Eft3if^-iSrflf«-t-5i&^J4fr 

< . &ytm*Mf$.&i8i$utzin. * as ant »= <> « £ K *t £ X # 5 . 

[0119] 

isft UV^fc*, 0!l;i«4> ^7t^7tt-45RGBHfe^ffi*-^:o^rmELx^^7' 

[0120] 

tto^@2iiifil4^§!3tm^±x*ii:Xi-^)4p^^^i-i^*ssfiLv^. fig 

2 I;: 14 * - /V & Ji S: . |g®4KI4m^$Sli£JlSriatt-5r ( b#X#.5 0 
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[0121] 
[0122] 

-&-C**fiOfeaSlft«r*5-*5il-C«>9» - * It '< -T l' ^ - , * » IR W » * if 

[0123] 10 

At***-******^**'*'.*'!*. u — if — •fe*fcif«>.k 5 

tfo ^ •>/ = ^^7*nfc^£r^tf:7*nVT = i-'5ft'fb-8^ J S a > -7" 7 * n ~ 

k * <t * , tt-fi-atwfl:****!:-^. * y a- 5ft <b -6- & . * ^ y 

v 3!Mb &i * * ffl <^ * ^ £ * s ^ * ° * w ^ y - 1* . it * £ rs # l & ^ ** -c fc *t i* ii 

[ O 1 2 4 ] 

hti*7-7^^^ - SrS«Ut:#3t2Elfe7-f/w^ — m b z> b * m^om* 20 

te^^^^^^^h^ft-tS-SrSrias-C-tSo M***:?**"* — BIMU fi§ @ 2 fc l£ 
@4W2?^«cfofc5{a:«^>S'El^®f-. *fe7^/v^-i 1 3 a i: , ^fe7-fA^-^ 

1 3 bi5:)g^t5©A s ff*L^. « £. IS ft HE 1 3 c ©S^ C 11* 7 ^ -K 

fi 7£ j£ £ ^ . si* * — Ml 3 a, ftft7-(/l'?-|l 3 b. W 31 ft ® « 1 3 

[0125] 

If <h It j£ li . t«E Li^-rolSJglCi^tt©* SfflP5;i* 5 tl5 0 ^ t-7^7 

tfc <7> fig « 2 He , 0>J I* . I TOII*£5i:i6i:T*-^aM^*-/HiSi4iftfi* 30 

-a-fc-tirTBfcJilL.*:^ 7*>!iy/57^©¥ftlwJ:!}/^- = v^, ^^^^^l^ 

[0126] 

IS2«:isELtl, *fe®;e6Srfi£lg|-t-5tf>a 5 ff-;i=LP 0 Jfe 3& JI 6 tt: , #J ;t 1* . S i O 2 
1 2 0 3 ftiffciSBIb*:^. 38 ft «i t£ i: 5 1 3 a~l 3 c©8S»lC7* h V J if 7 

[0127] 

Bt2l:l6»i6*RlJfci*.l±t*«I3tR«t5. r co £ # . f ^ = - hftlc J: 

*3VNTtftWbfc**#*5.fcT/«jS£m^ii;6s-e#*o *r «S Jl 3 i* . «*.»*. 7*hyy 40 
=7 y 4 <D^mt£ ¥ * m^x /< 9 — - ^ s-r z> b z z> B 

[0128] 

ftjgli K *5 pt tft m b fc *t *J J; T/mifc £ m 5 n t^t#5„ 5-k:^< y 

->7I»OfIELf ^^7l/-<08^, ^!®4l4Ri«B2tC^LSii:^55Sli-5.^ 
^tti-t-^>w*5»*bW r co t # . Hi 2iti4»B20J:7i:, S-SgftSi^-k-fii: 

[0129] 

-Of, j*-; — if — 7?rlS:l7^ri:A 5 »*L.wv * ^< — If — 7 . _h!SCD^r«EL3g^cD 
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[0130] 

^^^.T'n'iw^aEL^^-o^ibtt. mm. mm. *> * mm , ^ssigib^i:*wigi&* 

It »!E , 5! S5E fc -5 V tt '< A> * k U T * ^ K««t 5©« ! »* t^. ^-Y 7f 0 li 

* 4 v ^ mm \ o \tmw%&mm?& \ 2ici-3Xiij»sn5©is*fiLv^ 0 « ^ & «s m 

[0131] 

£AJtlftPJL-fc*^?^W*I£^flH-J; ; 5 ; fr«E L X ^ , lt*JC<CW^iB5»«T!«#*©*fe 

UK^IiJt^f #ii^l:fiJU^5 5tt , 3'^ri'/ < 5t il {f O 45 i£ 8S * I- *S 
£ * £1 fi , 7 * V It -7 7 i* . ®*03tJSJB^-';W;*<Cffll>3r 
[0132] 

KJLT. *JSW*rJUfi«tJt|!E«fcJ:-3T*f*c«lfcttWi-S. * J£ #J *5 J: U< it & #1 * "C ffi 
fc -ft 4£> O it 14 . -tiX-^tt'fl2 3 0~Yb4 1»C^-r o *5 , « 5£ <f © n , mlif^Sf 

[0133] 

( * J£ 0<J l ) 

9— ^n^73i-^-> h U^5. lg ( 2 0 m m o 1 ) t , 4 — f = /l-7 i = d > g 3 

. 3 g (22mmol) i> 7h7^^F!l7i=A'7t^7-f/'^7v'!>A (Pd (p 

ph 3 ) 4 ) 0. 6 g ISSlSft I' 4 0 m 1 i i? y - /H 0 m 1 i O 

i^glCS^Lt*^- *g ?£ & # «. it 3 0»c g-^a* 7xt> S u > <D f H it 5£ £: 
, ft3 n:4-f = /i/7i=/i'#DyK©ii§S4: < ^ H ^ "T „ 

[01 34] 
lit 3 0 ] 



Br 




[01 35] 
I it 3 1 ] 




0 O 
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[0136] 

-C fo 5 9 - (4 - If ^/U7x=/U) -7ity H^^3. 6 g Sr#f: 0 <b 3 2 I: 9 - (4 
— t* ^ 3c — — 7xtvhi/yoSiiaS:/Tt B 

[0137} 

lit 3 2 ] 



10 



[0138] 

#<bnfc@ft:i*. mm^^^m (nmr^) . ( i r a ) , * *^<? 20 

h/u»«rttc*»V^"C.flS3 2K»-f9 - (4-tr^^^zn^yU) - 7 = T >> h > V m& 
tfc5:kS:aBttc ^^c, 9 - (4-if^^7x=;v) - 7 xt y H/VOiR?li 6 
4 % tfcof: e 
[0139], 

_h IE co 9 - (4-tr — ;i/7i=^) -7xt> Fu>?r2 y is Z> ;^ MS ffl Hi 

#]X* &> Z> ^<ls *S 4 — * * V ^ K (BPO) £2 OmgirSr, 1 5m 1 O 7- h 7 fc K o 

7 *7 l>' ( T H F ) lz ® L ti o b tltif§%* *: * f ^?|g|.:feiNT 7 ot-t4 S^P^f 

I^gCStto SJC^T^, A iS «t KIT H F % jtJStttte^y-^fcJBv^-cWtt 

1. 8 1 gO#!)^-t:»k. t»bhfc*!)^-©Ii¥«»*ili 5 2 0 0 0 i? 30 

[0140] 

Wfen^JKy^ — h/n>i:2. 0 w t % *S ft? L , # L> — *g $r # o S blc, # y 

— 4> <Z> M£ 2t b T 3 w t % CO fij ^ T- . # ft K — h 5 f h 7 

7x^;u^#^xySrgJiOL, «#Jifc***«:»fc. fk3 3l:r h77x^/^?^x 

[0141] 
[ ft 3 3 ] 




40 



[0142] 



50 
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(PEDOT/PSS) J:5 Onni^llto 8 0 t CT 1 «r B 5IS Si If; 
& , ilEO^ftJI^^^iSSr^^L, «3tilO0nm^«^U: e ft3 4C, PEDO 

T/P s sc^tg3t^:^^i- D 

[01431 
[ft34] 




10 



20 



so 3 - so 3 h 



[0144] 

|^lil:8 OtCT 1 ^61K2KiSttg, L i F £ 0 . 6nni s Al>S:250nmR£!K 

v?xy^fiBt5tfe»3fe*j|BiSix % 1 OmA/.cm 2 ^^1SI»)B$(: 1 . 7 
c d / A^)tia*^ft b il/Co 1 OmA/cm 2 CfcinSS^i^^Si^gl, 2 

[0145] 

( % ft W 2 ) 

K - ^ > b Sr«i3t8 * K-^ y h Tfc 5 ^ y ^ ^ 7 x y y jgff (I r ( ppy 

) 3 ) £ ^ * ^yv-t^^/v-azij/hC^LTlwt tto Z tl£X 

#Hl»*«lfcB*©**t#«EL»?«rff«L«:. ft 3 5 l: I r (ppy) 3 

3: ^ i~ e 

[0146] 
[ ft 3 5 ] 




40 



50 
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[0147] 

lOf/W^^btt I r (ppy) 3 *-jSBi"5»fe3B:)teJ&s»BSft. lOmA/cm 2 
0^mSSIS®b^(w2 0 c d / A CO m htltz 0 1 OmA/cm 2 (£ *3 5 )W g ¥ 

« * A K » O * * s 8 OSlHO^A^fbixto 

[ (> 1 4 8 ] 

( JE JS #J 3 ) 

9 — 7v^£7^-f> h y > $: ^ 9 — If 7x=^ - 2 - >f ^ - 1 0-z/^^y^i~>h^> 

b VtzSkftte. mifa&l i t mm<o0kftX** S t — to j* £ *5 v v 9-tf^^=^-2 
- ^ ;U - 1 0 - ( 4 - ^ ^ ^ — A- ) -7xtyhuy«r#t e {b36II9-tf7x- 
7V - 2 - <Y /I- - 1 0-^n^7xtyM/>Oii|^$:, <fc 3 7 l: 9 - tT7x=;V - 2 - 10 
(4-lf = ^7x^;v) - ^zn^-^hu^co+SStxtSr. * ft ft 

[0149] 
[ flS 3 6 ] 




20 



[0150] 
Hfc 3 7 ] 




30 



[0151] 

n m r s ir&> ^ h a- # #f & £ -^-*Jt^o5tigm. ^ ; v-^l^ 

i6ii^#J^-Oli¥lS»fitt3 8 0 0 0 tfcofc c 

[0152] 

x^/vy^^xy|:jgBt5f fe«3t^ltg5ix, 1 OmA/cm 2 <£>;£®ift^K)B#K 2 
. Ocd/A^IS^$i^?)ix^ e 1 OmA/cm 2 Cfc (t 
% 2 8 0R*MG>»A3&SJ»e>ixfco 
[0153] 

( n ts a 4 ) 

K-^>ht, 1 w t % O I r (ppy) z \z L tz £1 ft & . Hi£0»J 3 t m « fc L X * 81 E 

L^^^^SSLTlfffiL^o ^f^Oi^lil r (ppy) 3 UlfiB1-S»fe«S#i&s 

f& £ ft * 1 OmA/cm 2 (D|l«i|B|i:2 1 c d / AOlSa?^fl^f: e 10 
m A / c m 2 1 1 O fl# M <£> # # # » b ft fc . 

[0154] 50 
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( m m m 5 ) 

HJg M 3 ic i5 it 5 9 - 7 x - ;u - 2 - ;u - 1 0 - (4-fc* = /w^^^yv) - y ^ ~T ^ 

Js l/y i s :7 ~ A- - (4 — tf ^;V7 s^/V) — T £ V £ £r % 70: 3 0 (^E-/vit) <0 

ffl^T^^U. ^JS^J l t rati:? ^^^l^SJCSrisr <CoT*I^»5:#^o ft 3 8 

ft . li¥«»^ii:tt 4 4 0 0 0 Tfeof: 0 
[0155] 
[ft 3 8 ] 




[0156] 

Jfc^T?. HJte^J 2 i: RHKIC I r (ppy) 3 fcJB^TW*EL*-?-«:f1?«Lfc. L 
^f. fc l± . Ir (ppy) 3 l:8Ht5»fe»*J& s »BSh, 1 O m A / c m 2 CQ 5£ m 
gf£ISK)0#{C 1 7 c d/AOm^^^^^bn/c 1 OmA/cm 2 \Z ft Z> M & * ffi. 0 & 
%*m. $k . 1 5 0«ftllO#A*ftt>jlfc. 

[0157] 

( X tS M 6 ) 

Ht«l tPIi:5 0nmOPEDOT/PSSR*fffilt, £ fc. * fi, <D i£ % & & i" 
^^^©^^^"efo^CN-PPP (SS^^^^ilOOOO) Sri. 5 w t % CD it S 
-C^fVl-V^^ft?bT. CN-PPP=5rv/UySa5:j|t 0 it 3 9I^CN-P P P^iit 

^: ^ i~ o 

[0158] 
lit S 9 ) 



CN 




[0159] 

1SOPEDOT/P S SiSBl:, iS^)CN-PP P^rv/U^^SJ4ri*LT, 10 
0 n m^JS^^^l^^^ t, 8 Oti:T 1 BlP^X^IJiiLto 
[0160] 

mifaM 1 -CfflV^^y-^ — 3: . CN-P PP^@a>£/c£V^2£®£-efo£>2-^ h^r^^^y 
— 0 . 3wt%*gfl?L. CN-P P P^*i$®lCi* tfctH8 O t(^T 1 8#^» 

^ S£ *i L . 5nmifO*-y^o^i$r|«lf: 0 *-/^ n |f ®i: L i 
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0. 6 n m . A1^ 2 5 0 nmI$Illt|iiU ^ Jh ^ t T t ft E L SI ^ #fc 0 
[0161] 

lOtftE CN - P P P^f>Otfe«*#5lBSJl, 1 0 m A / c m 2 CO 

3eS«£ffitt^J-0. 5 c d/AOlSaj$^#?)tl/:o *f:> 1 OmA/cm 2 C^3lt5 

m &t -ft > 9o*iB«>#**»6*tfc. 

[0162] 

( tt. fk M i ) 

^ y _ £ # y \fz=>A>#A"<*S — A> (PVK : Bft^P^^^Sl 0 0 0 O 0) t L^W^ 
[0163] 

[ <b 4 0 ] 




[0164] 

~ CO ^ <b 12 h 7 7x-;vy^ i/xy^gSf 5f fe^)t^5tSS^, lOmA/c 20 
m 2 1 . 6 c d/AiMHilf:. L L 4 i J 6 1 0 m A / c 

[0165] 

( it © ey 2 ) 

^y-^ — ^PVK (fiM¥*&#^Sl 0 0 0 0 0) k U*l£**H2^*£0«2 t l^tlCtftE 

, 9 _ m. nrr aei. r,-*- « / a ^ a* ,.V£r Vet. rt» -SB f J— I 1 .*» J.? ^ i /-» 

OmA/ cm" /E m flit ^ i o c a / a ^ % {/h »j «p a/' wo 4 u /u 0 /j- ^ ^ /j- ^ x \j 

m A / c m 2 -C^»ff^SlS#(ifc-r^l 5»Tfco fc 0 
[0166] 

( Jfc tt « 3 ) 30 
^JS^6irP^O^JilSr*. ^i?5 0nm^PEDOT/PSSi:. flgi?10 0nm<DCN 
-PPP^8*i^aitto * it K « "C tt , Jl *i * — /v^p y^ISrai^: 
T . EJgCN-PPPJl^®l-Ca£r6nm. Al£r2 5 0 nmKS^i^LT^®£:^/& 
Lt e Ca^CN-PPPi-^LS^^m^aAte^^-i-^o « » JA « . £t Jk Sr U T 
ftE L^^^flFS tto #bhfc#iEL*?^bli, 1 OmA/cm 2 cO^mSSIiEb^ 
I* 3t 3&S 5t f& * iX tH o fc: o l-0«*^e>*" /U ^ a iy^^O^^dS^ftE L^^cO^pte 
1^3 -h K Sb JH M T? fe £ r i: & m o o 

[0167] 

( It © #J 4 ) 

^ h 77 x^;u^^ yxy^CN-P P P<^Bi^l:*tlT2 w t % O ffl -g* "C *D 40 
*M*. J*««3fcW**c**EL*-^«rflsMLfc D »bftfc*«E L*f i^ttf h ? 7 
^ - ;uz7 ? ^xy(:g@f 5f 1 OmA/cm 2 CO ® flft !? © B# 

omSSSb^ttO. lcd/A7fc«-Cfco^ 0 

[0168] 

( It « 09 5 ) 

7 h77xx;^^^xy^)ftb^l:3 w t%0 I r (ppy) 3 $r K-^> 

/cm 2 omgKfit-C^^5t^5SS-C^^7i)-o)t 0 $^«cmiESrJilfTVN<i: > Ir ( PP 
y ) 3 ^®Bgi--5^fe|g3tT?^^<. C N - P P P i»l:eat5tfe«3t^liliSJ ti/c 
e r. O » * A* b , CN-PPPIi«*»*»0*^ httfttLTIiJFJ^-CfcSlt** 50 



I 
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18 -C £ it . 
[0169] 
( it $SJ m 6 ) 

[0170) 
[ -ft 4 1 ) 




[0171] 

h v- > o ^ *}> ^ & ft a* L < *P ?& ft £1 b *u & a> o # , ^ <D 

OmA/ cm 2 <D l£ m. ffi. W Wi X' 7- h 7 7 ^ — ;^ 7 ? =^ ^ iz m m -t Z 1r % ft. mWB- £ tl 
tz „ U£>L#a*<=>, 3§3tBB*Sii:& K iffe li: i§ # £ C , M fit 5» ^ ft if <£> ffi « T * 

•ofc„ ^ <£> 35 * , K-^v h©*^ HJi^t utf ^Tfe 

5 r i: # 5t IS £ *v fc „ 
[0172] 

( X 0»J 7 ) 

*m&M-T? I* , Jl #J 1 liji5lt5tIELi?*l^tf«ELT^^7'u^ifS!Lfc 

o 

g 4R 1 i: L T 7 5mmJi^^7^SS^I^/:o # 7 * S t£ hi: . Sff»|(i0^7- 
4 Z —M\L l . 5 — 2. OMmggo^^^^ — ^Jf J: L, S£^*S£r 

[0173] 

^7-7^^^-^*i0^7^Sfii: li, 8Ht«Sr»*t5. **KWT-|j: I TOR 

2 Ottl ^0(Z)^a74r^r /iot 0 a~ — ;< — =i — hm<Dmi^l±7~~8 u m t L t e ^~ 
-^-3-HSr»*Lfc»«l:, ^ 1^ 7^ T'tt© I TOg«rf ^Lt 0 I TOlli, J* 

2. 5mmi5j:t;^ FH/^t^T'l. 0 rami: t»S U: e *X ft . ^ CO 

# 9 - 7 << /v * - SB » i . WfeasafiSraSLfcttdiSrttHi-SJiiJIfjab*:. I TOR 
£: # ^ — 7^yu^-o{ftJtBB«tt. 02l:/7tife?tfe5. 

[0174] 

6 |c s — 1J- — 7 £ 7g U e ITOIg<b«&Ji^6as^/&£;ft/cS1£l±K, ^^^-^ 
KSo;*'* — — 7 &'&it 0 
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[01751 . 

^^t-^-y^^^LfcStglJilC. * \i' *s => - V & \Z Z. <Q X V ^ ^ >*S * * *s =}- * y 
3 i>'/^y^^^>^>'i'*>K (PEDOT/PSS) Sr50nm^KLt. * — ^IwiH 
Ji £ ® f& L . 8 Otl:tii«lS2S;iL^i> l?J£#lioill-e*l§.ib*ife31ft®t£;fi 
mmzm*i U , |S3tSlOOnm4;MLfc. % ft Jl tf> ?g & , SS80tl:Tl*KX 

[0176] 

f S 7 2mmfiH2. 5mmO^ h 7 -< /®t 1 . 0 mralillfl^S tlfc, ^ ^ 

^u^iaro^^/u-v^.^*-. ^F7'f7'Ai^7^SSJ:OIT0lgO^l-7'l'7'i 1 = 

— IC @ £ L , XSIS^tOfl^ftlfc. X 10" 6 Pa*-e#*Lfc« 

1 ~ 3 . 2X10 _4 PaO7*n-fe^.ffi^)-CLiFSr0. 6nm.AlS:250nm^ 

[0177] 

Sl±co X 0 \z % X h7-l'7'tOil2 il!4 a~4 c <o 35^, 4 f Si t I « 3: K h <D & 
SJlCfigS^i^JHt, f»EL?^9i!rj;jc6!ll:EiSjifcfaEL7^y 
<d s< )V gfl ft 5r # . 
[0178] 

#fe*tfc^*/i'gP**<D I Frfe3i3t-r£ 1 iBIg^+S^i-S^^E L^^f- 9 SriST/, fi 

fe^jt^f t)il> 1 OmA/cm 2 ro*miSfEIEi!]^F^2. 0 c d/A^mgiESb^/iiMtfeiX 
fc„ 1 OmA/cm 2 I: 1 9S*S^*tt»Sr ^ 4 o i I 5 3 1 5B#P^O#^dS#P> 

r r% i- t rv 1 
I U J. / ^ J 

» b ti ft '< * [z. ** b , B20^py^Hi:*t8B*l lilt, «*ft»»«8i^ 

fc 0 4K «E tfc *S WL m 8 14 , l#©Bffi2l:»Lt 1*«S«L, l Oft 

*«4a-4c^»LT#l*tt*«bfc. 6 i: ^ 0 t li 

, he » m 1 1 t trajstto jb n x i i*^tfWiELf>f^^^^±ftir, m «* tt a 

[0180] 

WJ « 3 0 tt l 2 ir J: 9 * l OmA/cm 2 oil t»II I: : 4 o i : 5 , * fe 38 3fc 
38 ft # » ?> *x * l. 4 c d/AOt»a**#6iifc. £ v #7-«^IBI&£r*5wft 
[0181] 

[0182] 
[ % 9] a * ] 

* 38 W K «fc *Wi , U^/<y K^t^/ir^l, H * fi ^ a * # S5 < 2c 5£ * « 3g T *> 5 7 * 
[Ei©<7>fS8*^8ftW] 

im l ] *3BW<0*«EL*^<ortttfll»£*1"Kffil2-CfcS. 
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[ ft ^ <r> Ift m ] 
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3r ^ Jl 
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a 


5^ ^tSP ^® 
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i£ ^ 3t 95 Pi 61 


4 


c 


# -& is 7t as *s 
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£T Jh tE 
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;* ^< — -0- — 
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« #fc |fr & « 


9 




** E L Si^ 
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0 


4 y 9- ^ # ' $1 18 


1 


1 


IS K) ^ 


1 


2 


ffiU $P lira J=£ IhJ SS 
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b ;^ * — 
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(34) 



JP 2004-1 1 1228 A 2004. 4. 8 



mu st (i) ^x, ~x, o ii*fi^ TA^A-s, ta=>^->s, ry-^s. 7y-^*^->s, 
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imvm] mi 



